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-(C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service -

. Food and Drug Administration
- Rockville MD 20857

NDA 19-297/S-014

Immunex Corporation . .
51 University Street , R BB v
Seattle, Washington 98101-2936

Attention: Mark W. Gauthier
: Senior Regulatory Affairs Manager

Dear Mr. Gauthier:

Please refer to your May 10, 1996 new drug application submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Novantronc (xmtoxanu'one for mjecuon
concentrate).

We acknowledge receipt of your amendments dated July 10; August 16; September 6 and 19;
October 1,3,11,18 and 31; and November 11, 1996.

This new drug application provides for the use of Novantrone in combination with
corticosteroids as initial chemotherapy for the treatment of patients with pain related to
advanced hormone-refractory prostate cancer.

. We have completed the review of this supplemental application, including the submitted draft
labeling, and have concluded that adequate information has been presented to demonstrate that
the drug product is safe and effective for use as recommended in the entlosed marked-up draft
labeling. Accordingly, the application is approved effectlve on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy weight paper or
similar material. For administrative purposes this submission should be designated "FINAL
PRINTED LABELING" for approved NDA 19-297/S-014. Approval of this submission by’
FDA is not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.



In addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or mock-
up form, not final print. Please submit one copy to this Division and two copies of both the
promotional material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications,
HFD-40 '

5600 Fishers Lane .

Rockville, Maryland 20857

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact Leslie Vaccari, Project Manager, (301) 594-5778.

Sincerely yours, ’

QM% (r-12~7¢

- Robert J. DeLap, M.D., Ph.D.
Director
Division of Oncology Drug Products ‘
Office of Drug Evaluation I '
Center for Drug Evaluation and Research

ENCLOSURE: Labeling



NDA 19-297/8-014
Page 3

cc:

Original NDA 19-297

HFD-150/Div. files
HFD-2/M.Lumpkin
HFD-101/L.Carter
HFD-810/C.Hoiberg

DISTRICT OFFICE

HFD-80 (with labeling)

HFD-35/ PVaccari (with labeling)
HFD-40/DDMAC/TAcker (with labeling)
HFD-613 (with labeling)
HFD-021/J.Treacy (with labeling)
HFD-150/LVaccari (with labeling)
HFD-150/ JBeitz (with labeling)
HFD-150/GeWilliams (with labeling)
HFD-150/RBarron (with labeling)
HFD-150/TKoutouskos (with labeling)
HFD-150/DPease (with labeling)

Drafted by: LVaccari/11-9-96/FT:11-13-96 ., 4l

R/D Initby: DPease/11-1296  Lal}’ /1~
TBeitz/11-13-96
Rlustice/11-13-96
RBarron/11-13-96
RWood/11-13-96
GeWilliams/11-12-96
ARahman/11-13-96
TDeGeorge/11-13-96
TKoutsoukos/11-12-96
CGnecco/11-12-96

final:

APPROVAL (Efficacy Supplement/S-014)




DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Office of Orphan Products Development(+F.35) .
Food and Drug Administratior: 5600 Fishers Lane
Rockville, MD 20857

August 21, 1996

Immunex Corporation

Attention: Mr. Mark W. Gauthier
Senior Manager, Regulatory Affairs
51 University Street

Seattle, WA 98101

Dear Mr. Gauthier:

Reference is made to your orphan drug application of April 3, 1996 submitted pursuant to
section 526 of the Federal Food, Drug, and Cosmetic Act for the designation of
Novantrone® (mitoxantrone), as an orphan drug (application #96-966). We also refer to
your amendment dated July 8, 1996.

‘We have completed the review cf this application, as amended, and have determined that
mitoxantrone qualifies for orphan designation for the treatment of hormone refractory
prostate cancer. Please note that it is mitoxantrone and not its formulation that has
received orphan designation.

Prior to marketing approval, sponsors of designated orphan products are requested to
submit written notification to this Office of their intention to exercise orphan drug
exclusivity if they are the first sponsor to obtain such approval for the drug. This
notification will assist FDA in assuring that approval for the marketing of the same drug
is not granted to another firm for the statutory period of exclusivity. Also please be
advised that if mitoxantrone were approved for an indication broader than the orphan
designation, your product might not be entitled to exclusive marketing rights pursuant to .-
Section 527 of the FFDCA. Therefore, prior to final marketing approval, sponsors of
designated orphan products are requested to compare the designated orphan indication with
the proposed marketing indication and to submit additional data to amend their orphan
designation prior to marketing approval if warranted.

In addition, please inform this office annually as to the status of the development program,
and at such time as a marketing application is submitted to the FDA for the use of
mitoxantrone as designated. If you need further assistance in the development of your
product for marketing, please feel free to contact Dr. C. Carnot Evans at (301) 827-0987.



Please refer to this letter as official notification of designation and congratulations on
obtaining your orphan drug designation.

Sincerely yours,

mu 6/4%

Marlene E. Haffner, M.D., M.P.H.
Rear Admiral, United States Public Health Service
Director, Office of Orphan Products Development



cc:
HFD-85/M.A .Holovac
HFD-150/L.Vaccari v~
HEF-35/0P File #96-966
HF-35/C.Evans

HF-35/chron

HEF-35/P.Vaccari 8/21/96 dsg.966

(V3]






PEDIATRIC PAGE

{Complete for all original applications and all efficacy supplements)

NDAIPLA # _/9-297 _ Supplement # S-014  Circle ongSEY) SE2 SE3 SE4 SE5 SE6

HFD-(5p Trade (generic) nameldosage form: Neventmne. Action: AE) AE NA
(mdaxuntope, Famrydtwn)

Applicant Tmmunex Therapeutic Class .

Indication(s) previously approved A nonly mahocuZic. feuke . ia adults  Pediatric labeling of approved

indication(s) is adequate v~ inadequate ___ '

Indication in this application = . For supplements, answer the
following questions in relation to the proposed indication.}

_'_/1. PEDIATRIC LABELING IS ADEQUATE. Appropriate information has been submitted in this or previous applications and has
been adequately summarized in the labeling to permit satisfactory labeling for all pediatric subgroups. Further information is
not required.

__ 2. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information ls required to permit

adequate labeling for this use. -

__a. A new dosing formulation is needed, and applicant has agreed to provide the appropriate formulation.

___b. The applicant has committed to doing such studies as will be required.

{1) Studies are ongoing,

(2} Protocols were submitted and approved.

(3) Protocols were submitted and are under review.

(4) If no protocol has been submitted, explain the status of discussions on the back of this form.

c. If the sponsor is not willing to do pediatric studies, attach copies of FDA's written request that such studies be done and
of the sponsor's written response to that request.

___3. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has littie potential for use in children. Explain,-on the
back of this form, why pediatric studies are not needed.
4. EXPLAIN. If none of the above apply, explain, as necessary, on the back of this form.

EXPLAIN, AS NECESSARY, ANY OF THE FOREGOING ITEMS ON THE BACK OF THIS FORM.

U - Pm /\/M' lun B_1990

Signature of Preparer and fitle (PM, CSO, MO, other) Date
cc:  Orig NDAIPLA #_/2- 297 /S-014

HFD-/50 [Div File

NDA/PLA Action Package

HFD-510/GTroendle {plus, for CDER APs and AEs, copy of action letter and labeling)

NOTE: A new Pediatric Page must be completed at the time of each action even though one was prepared at

the time of the last action.
3/36




DEBARMENT CERTIFICATION

1 hereby certify, as of May 10, 1996, that we did not and will not use in any capacity the
services of any person debarred under Section 306(a) or (b) in connection with this
supplemental application.

Lomes ZF5 et SHof2¢

Nancy L. Kércher
Director, Regulatory Affairs
Immunex Corporation




MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION .
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: June 17, 1996 g W “Ll/' G/)7/.96

FROM: Robert J. DeLap, MD, PhD, Director
Division of Oncology Drug Products, HFD-150

TO: Director, Division of Scientific
Investigations, HFD-340

SUBJECT: Request for Study-Oriented Audits for SNDA 19-297/S-014
Novantrone (mitoxantrone HCL) Injection

We have identified the following studies as being pivotal to the approval of this
supplemental application. We recommend that sites be audited. Refer to attached

information on the pivotal study (CCI-NOV22) and the suppportive study
9182).

The reviewing medical officer for this applicétion is Jullie Beitz at 594-5745.
The responsible project manager is Leslie Vaccari at 594—5778.
" The Sponsor is Immunex.
Contact: Mark Gauthier, Regulatory Affairs at (206) 389-4066.
The user fee goal date is 13 May 1997.
The division's action goal date is 13 November 1996.
This will be presented to the September ‘96 ODAC Meeting.
Attachments: Immunex letter dated May 10, 1996

Information on Pivotol Study CCI-NOV22 (3 pages)
Information on Supportive Study 9182 (1 page)

cc: ORIG. NDA 19-297
HFD-150/Div. File
HFD-150/JBeitz

H!DJ 50/outgoing consult file
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May 10, 1996

Robert L. Justice, M.D.

Acting Director

Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration

Woodmont Office Building

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE® mitoxantrone for injection concentrate
NDA 19-297/S-014
Efficacy supplement

Dear Dr. Justice:

Pursuant to 21 CFR 314.70, Immunex Corporation is submitting a supplemental application
to request approval of a new indication for the product, NOVANTRONE mitoxanirone
concentrate for injection. The additional indication being sought is:

. Results are presented from a randomized phase III clinical trial (CCI-NOV22) which
demonstrates that Novantrone provides a significant benefit for relief of pain in
symptomatic hormone resistant prostate cancer patients and suggests that overall guality of
life (QOL) also improves as a result of Novantrone treatment. Also included are zasults

. from a second phase III trial / 9182) which confirm the activity of Novanwone in
Hormonal Resistant Prostate Cancer and the QOL improvement. Final clinical trial reports
for the pivotal study (CCI-NOV22) and the supportive study 9182), including all
data tabulations and listings, are located in Item 8, Volumes 24 and 5-7, respectively, and in
Item 10, Volumes 10-12 and 13-15, respectively. Please refer to the table of conteats for a
detailed listing.

The safety update (Item 9) will be filed 4 months from the date of submission of this
supplement. ’ :

As discussed at the meeting between Immunex and the Agency on December 20, 1995, we
anticipate that the supplement will receive priority review status under the Prescription Drug
User Fee Act of 1992, because there is no currently approved chemotherapy for palliative
treatment in this patient population. .

Prostate cancer is a disease which is receiving much attention in the media of late. Rapid
approval of this new indication may be viewed by patients and the press as a positive result
of the “Reinventing the Regulation of Cancer Drugs...” initiative recently announced by the
. FDA and President Clinton, at least in spirit if not literally. Therefore, we would appreciate

51 University Street, Seattte, Washingtan 98101-2336
206.587.0430. Fax 206.587.0606

gt
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Dr. Robert L. Justice -
May 10, 1996
Page Two

the opportunity to work closely with the Division to facilitate review of this submission and
to prepare for a September 1996 presentation to the Oncologic Drugs Advisory Committee,
should that be required. The goal of our collaboration being to accelerate availability of this
promising new treatment for patients with hormone resistant prostate cancer. Novantrone
has a proven safety record based on nine years of post marketing surveillance.

I will follow up by phone within two weeks to discuss how we can help to facilitate review
of this submission.

Electronic SAS datasets for the NOV22 and 9182 studies as requested by the
Statistician are provided with this submission. Refer to Volume 17 for the key 1o the data
set documentation, diskettes provided and directory of files.

If you have any comments or questions regarding the contents of this submission, please
contact me at (206) 389-4066.

Sincerely,

~ Mark W. Gauthier
Senior Regulatory Affairs Manager

MG:nm
File: 31100, 31543




Supplemental New Drug Application-Novantrone® - 08/02/07

\NDA 19-297 .
{mmunex Corporation

) SYNOPSIS
i ‘ Title: Phase OI Trial of Mitoxantrone Plus Low-Dose Prednisone Versus
g Low-Dose Prednisone for Symptomatic Hormone-Resistant Prostate

Cancer

B 2 A

Study Chairman: Ian Tannock, M.D.
Professor of Medicine, University of Toronto
Chairman. Department of Medicine
Princess Margaret Hospital |
Toronto, Ontario
Canada

Aim: To compare the effectiveness of mitoxantrone plus low-dose
prednisone to that or iow-dose prednisone in providing symptom
relief for subjects with hormone-resistant prostate cancer (HRPC).

Objectives Prmary:
To assess improvement in pain as defined by a six-point pain scale,
the present pain intensity (PPI) scale, without an increase in
analgesic score and no evidence of disease progression.

Secondary:

To compare the two randomized groups in terms of duration of
response and survival. improvement in quality of life (QOL), and
disease response by National Prostate Cancer Project (NPCP)
criteria.

Design: - This was a multicenter, prospective, open-label, randomized Phase
I study with stratification according to baseline Eastern B
Cooperative Oncology Group (ECOG) performance status.
Subjects were to be randomized to receive mitoxantrone plus
prednisone (M+P) or prednisone alone (P). All subjects were to
receive prednisone 5 mg orally (po) twice daily (BID). Subjects
randomized to the M+P arm were to receive mitoxantrone 12 mg/m?

by intravenous (I'V) push every 3 weeks. Subjects randomized to

NOVANTRONE/Final Report NOV22/04-11-96 !




Supplemental New Drug Application-Novantrone®

NDA 19-297

Immunex Corporation

CAL

CCI

SHD

PMH

HMH

HCC

08/02/0

INVESTIGATOR AND SITE IDENTIFICATION

Tom Baker Cancer Centre
Calgary, Alberta

Cross Cancer Center
Edmonton, Alberta

Hotel Dieu Hospital
St. Catherine's, Ontario

Princess Margaret Hospital
Toronto, Ontario

Humber Memorial Hospital
Weston, Ontario

Hamilton Regional Cancer Centre

- Hamilton, Ontario

NSC

SCC

BCC

MH-

TBC

Cancer Treaument & Research
Foundation of Nova Scouda
Halifax, Nova Scotia

Saskatoon Cancer Clinic
Saskatoon, Saskatchewan

British Columbia Cancer Agency
Vancouver, British Columbia

The Mississauga Hospital
Mississauga, Ontario

Toronto Bayview Regional Cancer Ceatre

Toroato, Ontario

Scott Emst, M.D.

Douglas A. Stewart, M.D. (3/94)
Peter Venner, M.D.

Brian Findlay, M.D.

Tan Tannock, M.D.

Malcolm J. Moore, M.D.
Jonathan Wilson, M.D.

Alan Neville, M.D.

Richard Gregg, M.D.

George Armitage, M.D.

Chris Coppin, M.D.

Michael King, M.D.

Neil Iscoe, M.D.
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Supplemental New Drug Application-Novantrone® 08/02/026
NDA 19-297
Immunex Corporation

ororile and with which investigators are considered to have clinical experience. Itis
erefore not surprising that given this setting, some observauons were noted in the

Immunex audits (Appendix III). However, Immunex has concluded that the audit findings

do not arfect the salient data for this study nor alter the statistical conclusions of this report.

4.0 RESULTS
4.1 SUBJECT DISPOSITION AND TREATMENT SUMMARY

One hundred and sixty-one subjects were enrolled at 11 participating sites in this swdy; 80
subjects were randomized to the M+P arm and 81 subjecis were randomized to the P arm
(Table 1). Forty-eight subjects (39%) in the P arm subsequently crossed over to receive
mitoxantrone. Thus, a total of 128 subjects were treated with mitoxantrone. The table that
{ollows lists the 11 participating sites by site-code, shows the number of subjects
randomized to each of the treatment assignments at each site, and provides the number of
subjects in the P arm at each site who crossed over to receive mitoxantrone.

Treatments Assignments and No. of Crossovers

Site* M<+P P i Total C Ver

CAL 25 29 54 15/29

PMH 19 14 13 8/14

HCC 17 10 27 4/10

sce 4 ] 12 4/8

HMH 6 4 10 34

ccl 3 5 8 a/5

SHD 3 5 3 33

BCC 0 4 4 34

NSC ! 2 3 22

MH.- 1 0. 1 NiA :

TBC L 0 1 N/A ,
*Site codes are provided in Appendix VI .

3! N - . -
Subject No. .randormzcd tothe P tyroup received one dose of mitoxantrone after

progressing on prednisone but was not rcported as a crossover subject in the database. All

161 subjects enrolled were evaluable for response and safety. Reasons for early
withdrawal are reviewed in Section 4.7.4 and in Appendix III.

NOVANTRONE/Final Report NOV22/04-11.96 20
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1. General Information and Timeline

Drug Name: NOVANTRONEF
' (Mitoxantrone for Injection Concentrate)
Applicant: Immunex Corporation
NDA Supplement Date: May 13, 1996
Pharmacologic Category: Synthetic anthracenedione
Proposed Indication: Hormone-resistant prostate cancer
FDA Request for Information: June 24, 1996
45-Day Meeting: June 27, 1996
Sponsor's Response to FDA: July 12, 1996
90-Day Meeting: August 12, 1996

4-Month Safety Update September 9, 1996

ODAC Meeting: September 11, 1996

Post-ODAC Meeting (in-house) September 18, 1996

FDA Requests for Information September 18, October 9, and October 16, 1996

Sponsor's Responses

October 4, 11, and 28, 1996




2. Description of Clinical Data Sources

This supplemental NDA contains 9 volumes. Volume 32.1 contains the index to the
application, the proposed text of the labeling for mitoxantrone, summaries of the pivotal phase
3 trial, CCI-NOV22, and of the supportive phase 3 trial, 9182, the integrated
summaries of efficacy and safety, and a discussion of the benefit/risk relationship for
mitoxantrone therapy of hormone-resistant prostate cancer.

The study report for CCI-NOV22 is contained in volumes 32.2-4 and that for 9182 in
volumes 32.5-7. Three additional supportive phase 2 trials, CCI-NOV6, CCI-NOV14, and
CCI-NOV16 are summarized in volume 32.8. Volume 32.19 contains twenty relevant
publications. The study reports for the phase 3 trials contained the protocol and amendments,
a list of investigators and sites, sample case report forms, and individual patient listings.
Summary reports were provided for the phase 2 trials. No electronic data were submitted.

Case report forms were requested on June 24, 1996, to validate palliative responses for
patients in the CCI-NOV22 trial for whom data was either missing or inconsistent from listing
to listing. Case report forms were also requested to assess safety concerns for all patients
withdrawn for toxicity on both the CCI-NOV22 and 9182 trials. These documents
were received on July 12, 1996.

A four-month safety update was submitted on September 9, 1996.

- At the September 11, 1996 ODAC Meeting, committee members raised questions regarding
the duration of treatment received on the control arm prior to crossover to active treatment on
the CCI-NOV22 trial. Additional analyses were requested on pain intensity and analgesic use
for patients enrolled on the trial and the sponsor was urged to submit information
regarding on study performance status for this trial. These concerns generated three requests
for information by FDA to which the sponsor responded. In addition, the sponsor was
requested to submit a revised analysis of TTP for all patients on the CCI-NOV?22 trial, after it
was learned that TTP in the sponsor's original submission had been calculated using different
assumptions for responders and non-respongders on this trial. Responses to all outstanding
concerns were received by October 28, 1996.




3. Introduction

Immunex Corporation proposes an additional indication for NOVANTRONE® (Mitoxantrone
for Injection Concentrate) be approved, namely that: .

"NOVANTRONE? in combination with corticosteroids is indicated as initial
chemotherapy for treatment of patients with prostate cancer, after failure of primary
hormonal therapy." ’

Mitoxantrone, also known as dihydroxyanthracenedione dihydrochloride (DHAD), is a
synthetic anthracenedione cytotoxic agent derived from the anthraquinone dye ametandrone. It
is structurally similar to anthracyclines, and acts by intercalating DNA resulting in DNA-
protein crosslinks and DNA-protein double- and single-stranded breaks. In 1987,
mitoxantrone in combination with cytarabine was approved for induction therapy of adults with
acute non-lymphocytic leukemia.

. Efficacy

The rationale for investigating mitoxantrone for the palliative treatment of hormone-resistant
prostate cancer (HRPC) is based on its cytotoxicity and its favorable safety profile compared to
other agents, such as doxorubicin. In the 1980s, phase 1 and 2 trials evaluating mitoxantrone
at various doses and schedules alone or in combination with other agents were conducted in
approximately 300 patients with HRPC. Overall, a palliative response rate ranging from 25-
50% was reported in patients with symptomatic disease.

A Canadian randomized open-label trial, CCI-NOV22, was conducted between 1990-1994 in
161 symptomatic HRPC patients. Patients were randomized to receive either mitoxantrone 12
mg/m’ IVP every 21 days plus low-dose prednisone 5 mg bid daily (M +P) or low-dose
prednisone alone (P). Palliative response, defined as a 2-point improvement in a 6-point pain
intensity scale, accompanied by a stable analgesic score, and lasting at least 6 weeks was
observed in 29% of patients on M+P as compared to 12% on P (p= 0.011). Patients on

M +P had a longer median duration of palliative response (229 days vs 53 days, p= 0.0001),
and a longer median time to disease progression (301 days vs 133 days, p= 0.0001). A
decrease of > 75% in PSA levels was observed in 27% of patients on M+P vs 5% on P prior
to cross-over (p= 0.011). Median survival was similar for both treatment arms (11.3 vs 10.8
months, p= 0.23). Patients on M+P had greater improvement in mean LLASA scores for the”
pain, physical activity, fatigue, appetite, mood, and overall well-being scales. They also had
better scores on all five domains of the EORTC-Q30C core quality of life instrument and the
disease-specific Prostate Module. ,~

A second randomized open-label trial in HRPC was completed by (Trial 9182) in
September 1995. A total of 242 patients were randomized to receive either mitoxantrone 14
mg/m? IVP every 21 days plus daily hydrocortisone (30 mg gAM, 10 mg q PM, M+H) or

3



hydrocortisone alone (H). There was no difference in the primary endpoint, median survival,
between the two arms (11.1 vs 12 months, p= 0.33). A decrease of > 80% in PSA levels
was observed in 13% of patients on M+H vs 5% on H (p= 0.051). There was a trend toward
greater improvement in pain-related QOL measures in the M+H arm compared to the H arm.

. Safety "

Common mitoxantrone-related toxicities are myelosuppression, nausea, anorexia, constipation,
and fatigue. Congestive heart failure, tachycardia, EKG changes including arrhythmias, chest
pain, and asymptomatic decreases in left ventricular ejection fraction have been noted. In the
CCI-NOV22 trial, 7 of 128 HRPC patients (5.5%) who received mitoxantrone had cardiac
events, including congestive heart failure in three cases. Injection site reactions (phlebitis) and
hypersensitivity reactions have been reported infrequently. Cumulative doses above 140-160
mg/m’ are not recommended.

. Sponsor's Conclusions Regarding Controlled Trials

Results of the two randomized trials, CCI-NOV22 and 3182, support the use of
mitoxantrone plus corticosteroids in the treatment of HRPC. The recommended dose of
mitoxantrone is 12-14 mg/m’ given as a short intravenous infusion every 21 days.

. Proposed Studies

- Immunex Corporation does not plan to conduct additional studies in this indication.



4. Controlled Trials
4.1 CCI-NOV22
4.11 Protocol Review

Title: Phase III Trial of Mitoxantrone Plus Low-Dose Prednisone Versus Low-Dose
Prednisone for Symptomatic Hormone-Resistant Prostate Cancer

Principal Investigator: Ian Tannock, MD, Princess Margaret Hospital, Toronto, Ontario
Study Dates: 9/90 - 4/94 Data Cut-off Date: Not given

. Review of Protocol Amendments
Three amendments to the original protocol are summarized below:

6/25/90: Baseline MUGA scans are required for patients with a prior history of cardiac
disease.

9/17/90: 1) Patients who have received previous treatment with systemic chemotherapy (with
the exception of Estramustine Sodium Phosphate) or glucocorticoids for malignant disease for
> 2 weeks are excluded. 2) The Present Pain Intensity score must be > 1 at baseline.
Patient's pain must be stable for at least 1 week prior to study entry. 3) If a patient on P

- progresses and requires radiation therapy, cross-over to the M+P arm must be delayed for >
4 weeks from the time of radiation therapy. 4) With regard to the planned interim analysis, the
study would be discontinued if a difference in response of > 20% for the M+P arm can be
concluded, based on a one-tailed test with « = 0.16, 1-p = 0.95.

11/26/91: Patients who are randomized to P may be crossed over to M+P if their disease
remains stable on P for 6 weeks.

. Study Design

This was a phase 3, parallel-group, open-label, multicenter trial in symptomatic patients with
HRPC. Patients were randomized to receive either mitoxantrone 12 mg/n? IVP every 21 days
plus low-dose prednisone 5 mg bid daily (M +P) or low-dose prednisone alone (P). Patients _-
were stratified according to baseline ECOG performance status (0,1 or 2,3). Crossover from
the P to the M+P arm was permitted at the time of progression or if disease stabilization was
observed for 6 weeks.

. Objectives
The primary objective was to compare the two treatment arms with respect to improvement in
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pain, defined by the Present Pain Intensity scale. Secondary endpoints were response duration,
survival, improvement in quality of life (QOL), and response by standard NPCP criteria.

. Patient Populaﬁon

Eligible patients were symptomatic patients with hormone-resistant metastatic or locally
advanced (T4) prostate cancer. Hormone-resistance was defined as disease that had progressed
or recurred on standard hormonal therapy (orchiectomy, DES > 3 mg/day, etc.) and a castrate
serum testosterone level (<3.5 nmol/L). Patients must have a baseline pain intensity (PI)
score of 1 or higher (i.e., at least mild pain). ECOG performance status of 3 or better and a
life expectancy of 3 months were required. Patients with a previous history of cardiac disease
were required to have a baseline LVEF > "Institutional Normal" + 5%. Patients were
required to have normal hematopoietic and hepatic function.

Patients were excluded if they had received previous systemic chemotherapy (except for
Estramustine) or treatment with glucocorticoids for malignant disease for more than 2 weeks.
Patients previously treated with radiotherapy to a field > 25 cm involving the spine or pelvis,
or with more than one Strontium-89 chloride administration were excluded. Four weeks must
have elapsed after the completion of radiotherapy or 8 weeks after Strontium-89 chloride
administration. Patients with uncontrolled cardiac failure, active infection, or active peptic
ulcer were excluded.

. Procedure

Patients randomized to the M+P arm received mitoxantrone 12 mg/nm? IVP every 21 days plus
fow-dose prednisone 5 mg bid daily. If on day 22, WBCs < 3000, granulocytes < 1500, or
platelets < 100,000, mitoxantrone therapy was to be delayed by weekly intervals until these
values were exceeded. If nadir counts showed granulocytes < 500 or platelets < 50,000, the
mitoxantrone dose was to be decreased by 2 mg/n? on the next cycle. If nadir counts showed
granulocytes > 1000 and platelets > 100,000 and non-hematologic toxicity was acceptable,
then the mitoxantrone dose was to be increased by 2 mg/n? on the next cycle.

The maximum cumulative dose of mitoxantrone was specified as 140 mg/m?. Responding

patients who achieved this dose were recommended to switch to prednisone. However, in-the
event of disease progression after stopping mitoxantrone, patients with a normal LVEF could
receive additional mitoxantrone doses (off study). -

Patients randomized to the P arm received prednisone 5 mg bid daily; they were permitted to
cross over to the M +P arm at the time of disease progression (per original protocol) or if their
disease remained stable for 6 weeks (amendment dated 11/26/91).

Concurrent anti-emetic medications and anti-ulcer therapy was permitted. Patients without
prior orchiectomy were permitted to receive one androgen antagonist (e.g., DES, LHRH
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agonist). Treatment with flutamide or like drug alone was not considered to provide adequate
androgen suppression. Reviewer Comment: In the publication that reported the results of
this trial, Tannock et al. stated that "Most patients had discontinued additional antiandrogen
treatment. Midway through this study, withdrawal responses to flutamide were recognized,
and patients were then evaluated for at least 4 weeks after stopping flutamide before entry onto
the study" (JCO 14: 1756-1764). This paper is included in the sponsor's ODAC briefing
document.

. Efficacy Assessments

All subjects had the following assessments performed every 3 weeks: physical examination,
QOL and pain questionnaires, analgesic records, CBC and differential, alkaline phosphatase,
PAP, and any biochemical tests that were abnormal at baseline (e.g., PSA). Every 12 weeks,
all pretreatment evaluations were repeated until disease progression or death.

The pain scale was derived from the PPI Index of the McGill Pain Questionnaire. Subjects-
were asked to determine how much pain they experienced during the 24 hours preceding their
clinic visit using the following 6-point scale: 0=no pain, 1=mild pain, 2 =discomforting pain,
3 =distressing pain, 4=horrible pain, and 5=excruciating pain.

Subjects kept a daily diary of their analgesics, noting the name, strength, and number of
pills/doses taken. The daily analgesic score was calculated as follows: each dose of a non-
narcotic analgesic was given a score of 1; each dose of oral narcotic a 2; each dose of IV
narcotic a 4. Scores were averaged for the last 7 days of each 21 day cycle and then entered
on the CRF.

Palliative response was prospectively defined as a 2-point improvement in pain intensity, not
accompanied by an increase in analgesic score and maintained for 2 successive visits 3 weeks
apart (the so-called primary criterion of response). Subjects who had mild pain (PI score of 1)
at baseline were to have complete pain relief to qualify as responders. If PI or analgesic scores
were missing for a particular visit, that visit was not considered in the calculation. Subjects
randomized to the P arm were classified as responders prior to crossover. Duration of
palliative response was calculated from the cycle of response to the cycle of progression.

Time to disease progression (for the primary responders) was the time from the date of first
treatment until the date of the second of two consecutive cycles in which progression was .~
noted. Disease progression was defined as the occurrence of any one of the following events
following documentation of response: 1) an increase in PI score of at least 1 point recorded for
2 consecutive visits in comparison to the lowest PI score; 2) an increase in analgesic score of
> 25% compared to the lowest score for 2 consecutive visits; or 3) evidence of new lesions,
progression of existing lesions, or a requirement for radiotherapy.

Time to disease progression for all patients who were not primary responders was calculated
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on the basis of an increase in PI score or analgesic use only.
Time to death was calculated from the date of first treatment until the date of death.

. QOL Assessments

’-

QOL assessments were self-administered by subjects during clinic visits. These consisted of:

1. EORTC-Q30C: 30 items grouped into 5 subscales addressing symptoms/physical
activity, functional activity, psychosocial interaction, overall physical assessment, and

global QOL;
2. Specific Prostate Module: 11 items addressing pain and side effects of analgesics;
3. LASA scales: 9 scales evaluating various aspects of QOL.

QOL scores were analyzed by totaling the numerical responses for each EORTC subscale.
When a response was missing, the value was prorated by multiplying the sum by the total
number of possible responses, divided by the total number of actual responses in that subscale.

. Safety Assessments

Adverse events were graded using WHO criteria on a scale from 1 to 4. Nausea, vomiting and
- alopecia were collected prospectively in the CRFs. Laboratory toxicities were graded using
NCI Common Toxicity Criteria.

. Statistical Plan

The palliative response endpoint was analyzed by comparing the M+P arm to the P arm using
Fisher's exact test and by additional Cochran-Mantel-Haenszel general association tests
controlling for baseline strata.

Time to progression and time to death endpoints were compared between groups using Kaplan-
Meier estimation methods and log-rank tests.

QOL instruments were compared for "best change" and "best percent change" from baseline -
using Cochran-Mantel-Haenszel row means tests. Simple t-tests and Wilcoxon rank sum tests
confirmed the Cochran-Mantel-Haenszel row means tests.

L
4

. Study Conduct

CCI-NOV22 was conducted under the sponsorship of and filed with the Health
Protection Branch (INDS, File No. 9427-A45-357C). Eleven sites across Canada participated
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in this trial. Reviewer Comment: Details regarding patient randomization were not specified
in the protocol or the study report.

developed the CRFs, monitored investigator sites, compiled the database, and
performed a preliminary analysis of the data in October 1995. At that time, the study database
was transferred to Immunex Corporation who contracted with te
perform site audits to assess compliance with the Declaration of Helsinki, Canadian regulations
and GCP guidelines. Between November 1995 and February 1996, data for 30% of subjects at
each site were audited. Sites which had under-reported serious adverse events were to
submit these to the sponsor. Immunex will then review these and report them in its 4-
month safety update to this supplemental NDA (per Appendix III, Volume 32.2).

A planned interim analysis for the primary endpoint was conducted by a contract statistician in
February 1993. Palliative response rates were 11% (4/37) for the M+P arm and 4% (127)
for the P arm. A Pearson Chi-square test resulted in a p value (0.2954) that was not small
enough to warrant study discontinuation.

4.12 Baseline Patient Demographics

A total of 161 patients were enrolled in 11 participating sites across Canada, 80 patients on the
M+P arm and 81 patients on the P arm. Since forty-eight patients on the P arm crossed over
to the M+P arm, a total of 128 patients on this trial received mitoxantrone therapy. Three
sites accrued 70% of the patients: Tom Baker Cancer Centre (Calgary), Princess Margaret

. Hospital (Toronto), and Hamilton Regional Cancer Centre (Hamilton). Reviewer Comment:
No information has been provided regarding the rate of accrual at each site over the four year
period.

The median age of patients enrolled on this trial was 67 years (range 43-86 years). The
median time from original diagnosis was 36 months (range 2-194 months). Median serum
testosterone level at baseline was 0.6 nmol/L (range 0-12 nmol/L). Five patients had baseline
testosterone levels that exceeded the 3.5 nmol/L requirement, however, only one of these
(patient ##on the M +P arm) responded. Bone was the most common site of metastases,
occurring in 96% of all patients. Other sites included lymph node metastases in 21%, and
visceral metastases in 4%. The median PAP level at baseline was 14 U/L (range 0.1-2200
U/L) and the median PSA level at baseline was 170 pg/L (range 0.2-6290 ng/L). Treatment
arms were balanced in all parameters.

Baseline performance status was 0 or 1 in 63%, 2 or 3 in 37%. Baseline PI score was 1 in
33%,2in42%, 3 or 4 in 24%. One patient in each arm had a baseline PI of O (these were
considered to be non-responders). The median analgesic score was 15 (range 0-182) at
baseline. Treatment arms were well balanced in these parameters, as well as in all baseline
QOL measures (i.e., EORTC-Q30C, Prostate Module, and LASA scales).



Previous therapy consisted of orchiectomy in 60%, estrogen in 12%, LHRH agonist in 17%,
cyproterone acetate in 26%, and flutamide in 21%. Treatment arms were balanced except for
prior flutamide use (30% for the M+P arm vs 12% for the P arm, p= 0.006).

Reviewer Comments:

1. The study protocol defined patients with hormone-resistant prostate cancer as those
with symptomatic progression of disease despite castrate levels of testosterone. More
specific criteria, such as consecutive increases in PSA levels over time, were not
specified. '

2. The study report did not specify the duration, the timing or sequence of prior hormonal
manipulations, or the quality of patients' response to these treatments.

3. Although the protocol permitted continuation of androgen suppression while on study,
only two patients apparently did so (according to Listing 3, patients.on_the M+P
arm continued to receive cyproterone acetate, anda an orchiectomy patient,
received flutamide while on the P arm). Thus, prior to study entry, there were 21
patients on the M+ P arm and 8 patients on the P arm who had received flutamide,
potentially as part of total androgen blockade, who apparently discontinued therapy at
study entry. See discussion below on the possible impact of flutamide withdrawal
responses on palliative responses noted on this study.

e Comparison of Baseline Patient Characteristics Among Centers

Three of the eleven centers, Calgary, Princess Margaret Hospital, and Hamilton entered 70%
of the patients enrolled on this trial. The table below, adapted from Listing 1 of the study
report, compares baseline characteristics for all patients by treatment arm, for patients enrolled
at the three highest accruing centers, and for patients enrolled at the remaining centers.
Patients were balanced with respect to median age, performance status, median testosterone
level at baseline, and incidence of bone only disease.

Patients generally received one or two prior hormonal manipulations, including orchiectomy
alone, orchiectomy and medical therapy, or medical therapy alone. The number and types of
medical therapies received likely reflects standard medical practice within Canada in the early
1990's (note cyproterone acetate was marketed in Canada at that time). For patients who
received two or more therapies, it is not known whether these were given sequentially or
concurrently. Listing 1 also did not specify the duration or response to prior therapies.

At the higher accruing centers, relatively more patients were enrolled who had received 2 or
more prior hormonal therapies compared to patients enrolled at the other centers. This
resulted in a relatively higher number of patients enrolled with presumed prior total androgen
blockade at the three highest accruing centers. Note that an imbalance exists between
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treatment arms, in that 46% of patients on the M+P arm received two prior hormonal
therapies compared to 23% of patients on the P arm at these centers. The majority of patients
accrued at the other centers had received only one ptior hormonal therapy.

Table 1. Patient Baseline Cl}aracterisﬁcs

Characteristic

All Patients

3 Highest Accruing

All Other Centers

Age (yrs)

range

ECOG PS
range

% Patients with
Bone Only Disease

70%

Testosterone Level
(nmol/L)

64%

0.7
(0.2-12.0)

Prior Hormonal Tx*

-0, alone
-0 + (F+C)

-F+C

-F, alone
-C, alone
-E, alone
-L, alone
-L + F+C)
-Other

% Pts with Prior Total
Androgen Blockade**

# Prior Hormonal Tx's
-1
2
-3 or more

|

120 el

* O = orchiectomy; F=flutamide;

0.7
(0.3-12.0)

0.7
0.2-2.5)

36%
17%
15%
2%
11%
15%
9%
4%
4%

64%
7%
7%

4%
11%
7%

4%

15%

74%
23%

4%

86%
14%

C=cyproterone

** Assumes orchiectomy, LHRH agonist, estrogen or cyproterone acetate were given

concurrently with flutamide

s

Tables 2 and 3 below allow side-by-side comparisons of individual centers with respect to
baseline patient characteristics. All centers were balanced with respect to median age, median
performance status and median testosterone level at baseline. The majority of patients had
bone only disease, except for those randomized on the M+P arm at Hamilton and Humber.
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Centers varied markedly from each other with respect to the number and types of prior
hormonal therapies given to patients prior to enrollment on study. For example, the

proportion of patients who had prior orchiectomy alone was much lower at Princess Margaret

Hospital and Hamilton than at the other centers. These two centers enrolled more patients who
had received 2 or more therapies, and account for 19 of the 21 patients on the M+P arm and 7

of the 9 patients on the P arm who are presumed to havé had total androgen blockade prior to
study entry.

Table 2. Baseline Characteristics of Patients at the Three Highest Accruing Centers

Hamilton
Characteristic
Age (yrs)
range
ECOG PS
range
% Patients with
Bone Only Disease 79% 71%
Testosterone Level 0.7 0.8 1.0
(nmol/L) (0.3-5.0) (0.3-1.9) (0.5-12.0)
Prior Hormonal Tx*
-0, alone 52% 21% 10%
-0+ (F+0) 3% 36% 30%
-F+C 0 10%
-F, alone 0 10%
-C, alone 0 20%
-E, alone 0 0
-L, alone 29% 0
-L + (F+C) 7% 10%
-Other 7% 10%
% Pts with Prior Total
Androgen Blockade** 36% 20%
# Prior Hormonal Tx's et
-1 6! 50% 40%
-2 T4 : 36% : 60%
-3 or more o 0 %@0%3% 14% T 0

* O = orchiectomy; F=flutamide; C=cyproterone acetate; E=estrogen; L=LHRH agonist
** Assumes orchiectomy, LHRH agonist, estrogen or cyproterone acetate were given
concurrently with flutamide
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Table 3. Baseline Characteristics of Patients at the Remaining Centers

All Others
Characteristic P p
=4 N=16
Age (yrs) 66 65
range
ECOG PS 1 1
range
% Patients with
Bone Only Disease 50% 69%
Testosterone Level 0.7 0.7
(nmol/L) 0.2-12) | (0.3-1.6)
Prior Hormonal Tx*
-0, alone 88% 75% 50%
-0+ 0 0 12%
F+C) 12% 0 0
-F+C 0 0 0
-F, alone 0 0 6%
-C, alone 0 0 18%
-E, alone 0 25% 6%
-L, alone 0 0 0
-L + (F+0O) 0 0 6%
-Other
% Pts with Prior Total |/
Androgen Blockade** 0 0
# Prior Hormonal Tx's H
-1 100% 81%
-2 0 19%
-3 or more 0 0

* O = orchiectomy; F=ﬂu;

=cyproterone acetate; E=estrogen; L=LHRH agonist

** Assumes orchiectomy, LHRH agonist, estrogen or cyproterone acetate were given

concurrently with flutamide




Centers varied markedly from each other with respect to the nuniber and types of prior
hormonal therapies given to patients prior to eriroliment on study. For example, the )
proportion of patients who had prior orchiectomy alone was much lower at Princess Margaret
Hospital and Hamilton than at the other centers. These two centers enrolled more patients who
had received 2 or more therapies, and account for 19 of the 21 patients on the M+P arm and 7

of the 9 patients on the P arm who are presumed to have had tota] androgen blockade prior to
study entry.

Table 2. Baseline Characteristics of Patients at the Three Highest Acciuing Centers

Calgary Princess Margaret
Characteristic P iorall p
N=29
Age (yrs) 70
range
ECOG PS 1
range
% Patients with
Bone Only Disease 79% 1% s 60%
Testosterone Level 0.7 0.8 3 -,;0: o 1.0
(nmol/L) (0.3-5.0) (0.3-1.9) 21055-2:0 (0.5-12.0)
Prior Hormonal Tx* R
-0, alone 52% 21% 10%
<0 + (F+0) 3% 36% 30%
-F+C 0 0 10%
-F, alone 0 0 10%
-C, alone 14% 0 20%
-E, alone 28% 0 0
-L, alone 3% 29% 0
-L + (F+C) 0 7% 10%
-Other ’ 0 7% 10%
% Pts with Prior Total
Androgen Blockade** 3% 36% 20%
# Prior Hormonal Tx's
-1 97% 50% 40%
-2 3% 4% 36% 60%
-3 or more 0 109 ; 14% 0

* O = orchiectomy; F=flutamide; C=cyproterone acetate; E=estrogen; L=LHRH agonist
** Assumes orchiectomy, LHRH dgonist, estrogen or cyproterone acetate were given
concurrently with flutamide
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Table 3. Baseline Characteristics of Patients at the Remaining Centers

Saskatoon All Others
Characteristic AR o
Age (yrs)
range
ECOG PS
range
% Patients with
Bone Only Disease
Testosterone Level ,&g 190 5wy 0.8 0.7 :
(nmol/L) 5:(0:6% | (0.3-2.5) 0.2-1.2) )i
Prior Hormonal Tx* |} e :
-0, alone ‘ 51 88% 75% ' :k o 50%
-0+ Tl 0 0 12%
- (F+C) 2 12% 0 q 0
-F+C el 0 0 R 0
-F, alone FeAA 0 0 . = 6%
-C, alone e 0 0 10 18%
-E, alone 0 25% 2 T2 6%
-L, alone 0 0 b i 0
-L + (F+0) 0 0 ) 6%
-Oﬂlel" %2:4 &39S
% Pts with Prior Total Rl g\{z
" Androgen Blockade** B 12% 0 . 0
# Prior Hormonal Tx's et g
-1 53 88% 100% 5 : : 81%
-2 Lo 12% 0 wAllyoh & 199
=3 or more | 0 0 e gooy 0

* O = orchiectomy; F=flutamide; C=cyproterone acetate; E=estrogen; L=LHRH agonist
** Assumes orchiectomy, LHRH agonist, estrogen or cyproterone acetate were given
concurrently with flutamide
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4.13 Efficacy Results
. Mitoxantrone Administration

On the M+P arm, the median cumulative dose of mitoxantrone delivered was 73 mg/n? (range
12-212 mg/m?). The median number of cycles given was 6.5 (range 1-18). The median
mitoxantrone dose per cycle was 12 mg/m (range 5.1-16.5 mg/m?). Eighteen patients received
relatively high cumulative doses, ranging from 130-212 mg/n?. Mitoxantrone therapy was
delayed for one or more cycles in 9% (7/80) of patients on the M+P arm and in 10% (5/48) of

patients on the P arm who crossed over to M+P. Myelosuppression was the most common
reason for treatment delay.

Reviewer Comments: Patients enrolled on the M+P arm at Calgary, Princess Margaret
Hospital, and Hamilton tended to receive higher cumulative doses and increased numbers of
doses of mitoxantrone than patients enrolled at other centers (see Tables 4 and 5 below).
Centers exhibited varying success with delivery of mitoxantrone in patients who crossed over
from the P arm. In particular, patients who crossed over to the M +P arm at 4 centers

Table 4. Mitoxantrone Administration in Patients at the Three Highest Accruing Centers

Calgary Princess Margaret A ilton
Characteristic TMeB | pe -
= N=19"" N=8 N=4
Cumulative Dose L
(mg/m’) 4 89
range
# of Doses Delivered 3.5
range

*Patients crossed over

Table 5. Mitoxantrone Administration in Patients at the Reinaining Centers

Humber
Characteristic —
- M+P- P*
FN=6+" N=3
Cumulative Dose ‘
(mg/m?) 48
range
# of Doses Delivered 5“ 4
range -

*Patients crossed over
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(Calgary, Princess Margaret Hospital, Saskatoon, and Humber) réceived a median of 3-4 doses
of M +P after crossover.

. Palliative Response

Twenty-three patients on the M+P arm (29%) and 10 ﬁétients on the P arm (12%) prior to
crossover qualified as responders as defined by a 2-point improvement in pain intensity score
that was associated with a stable analgesic score and was maintained for two consecutive visits
(i.e., at least six weeks). The p value for this comparison was 0.011 (Fisher's exact test). The
median time to response was 65 days for the M+P arm and 74 days for the P arm. Reviewer
Comment: FDA confirmed responses in 21 patients and disagreed on the evaluability for
response for two patients who had response durations of 0 days. If these patients
are excluded, the response rate on the M+P arm declines to 26% (21/80). See details below.

In subset analyses, patients with a PI score > 1 had a superior palliative response rate on
M+P than P alone (27% vs 9%). Similarly, patients with a baseline ECOG PS of > 1 had a
higher response rate on M+P (24% vs 7%). Responses were seen at all mitoxantrone doses
administered (i.e., < 10, > 10 but < 14, and > 14 mg/n¥/cycle).

The duration of palliative response for the 23 responders was 229 days for the M+P arm vs 53
days for the P arm (p= 0.0001, log-rank test). The treatment difference remains in favor of
the M+P arm when patients randomized to each arm are compared while controlling for
performance status and PI score at baseline.

A second criterion for palliative response was also evaluated retrospectively: a decrease in
analgesic score of at least 50% from baseline, without an increase in PI at any time. If this
criterion is used in addition to the one defined above, seven additional responses are achieved
in each arm. Thus, using both criteria, 30 patients on M+P (38%) vs 17 patients on P (21%)
experienced a palliative response (p= 0.025, Fisher's exact test). Reviewer Comment: If
patients are excluded, the response rate using both criteria for the M+P arm .
declines slightly to 35% (28/80). The response rate for the P arm is unchanged (21%). See
details below. '

. Reviewer's Characterization of Palliative Responders

Using both criteria for palliative response and assuming 28 responders on the M+P arm, there
were 22 patients (79%) who had at least one pain-free cycle (defined as a pain intensity score
of 0, with or without analgesics). Twelve patients had a pain intensity score of 1 (mild pain) at
study entry. The median number of pain-free cycles for these 22 responders was 5 (range 1-16
cycles). Mean analgesic use scores recorded for these pain-free cycles ranged from O to 34.
Although analgesics were continued in many of these patients, analgesic use scores were
reduced by > 50% in 68% (15/22) of responding patients. Nine patients had at least one
cycle for which pain intensity was 0 and no analgesics were required.
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Using both criteria for palliative response, there were a total of 17 responders on the P arm.
Of these, 13 (76%) were noted to have at least one pain-free cycle (defined as a pain intensity
score of 0, with or without analgesics). Eight patients had a pain intensity score of 1 at study
entry. The median number of pain-free cycles for these 13 responders was 5 {range 1-14
cycles). Mean analgesic use scores recorded for these pain-free cycles ranged from 0 to 22.
Although analgesics were continued in many of these patients, analgesic use scores were
reduced by > 50% in 54% (7/13) of responding patients. Six patients had at least one cycle
for which pain intensity was 0 and no analgesics were required.

In addition, there were a total of 9 patients who responded to M+P after crossover from the P
arm. Of these, five patients had at least one pain-free cycle (defined as a pain intensity score
of 0, with or without analgesics). Pain intensity scores at the cycle of crossover ranged from
1-3. The median number of pain-free cycles for these 5 patients was 3 (range 1-5 cycles).
Mean analgesic use scores recorded for these pain-free cycles ranged from 0 to 48. Analgesic
use scores were reduced by > 50% in 3 patients. One patient 8l had a pain intensity score
of 1 (mild pain) at the cycle of crossover, and 5 subsequent cycles for which pain intensity was
0 and no analgesics were required.

To summarize, the number of responding patients and the duration of palliative response was
greater for the M+P arm compared to the P arm. Analgesic use also appeared to be reduced
on the M+P arm (ten patients receiving M+P vs 6 patients receiving P had at least one cycle
with a pain intensity of 0 on no analgesics). One can presume that potential side effects of
analgesics, such as sedation, nausea, and constipation, were also reduced.

. Flutamide Withdrawal

A flutamide withdrawal response has been described that may be associated with disease
regression, reduction in PSA levels and decrease in pain in nearly 30% of patients treated with
total androgen blockade (Scher and Kelly, JCO 11:1566-1572, 1993; Herrada et al., J Urol,
155:620-633, 1996). Patients most likely to experience withdrawal responses received
simultaneous androgen blockade (orchiectomy + flutamide or GnRH analog + flutamide).
Patients who received sequential androgen blockade did not experience withdrawal responses.

Table 6. Impact of Flutamide Withdrawal Response on Palliative Response

Treatment Arm # Pts with Total # Estimated Observed #
Androgen Blockade* WD Responses** Palliative Responses
M+P (N=80) 21 6 8
P (N=81) -9 3 2

*Assumes that orchiectomy, LHRH agonist, estrogen, or cyproterone were given concurrently with flutamide
**xAssumes a 30% withdrawal response rate

Although the timing and sequence of prior hormonal treatments received are not known, the
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number of patients on study "at risk" for a flutamide withdrawal response may be estimated
from the number of patients who may have received prior total androgen blockade therapy.

If all patients who could have had total androgen blockade are excluded, the palliative response
rate for the remaining patients on the M+P arm still exceeds that for the remaining patients on
the P arm (i.e., 34% [20/59] vs 21% [15/72]; assumin{ a total of 28 responders on the M+P
arm and 17 responders on the P arm). These response rates are identical to those reported
above for all patients enrolled on each of the'two treatment arms. In addition, Kaplan-Meier
plots of response duration for all patients vs patients not at risk for flutamide withdrawal
responses were superimposable for each of the treatment arms (see Appendix). These findings
support a treatment effect attributable to M+P over and above a putative flutamide withdrawal
response.

. Time to Progression

Median time to progression was calculated separately for responders and non-responders in the
study report. For 33 responders (primary criterion for response only), median TTP was 301
days for the M+P arm vs 133 days for the P arm (p= 0.0001, log-rank test). The treatment
difference remained in favor of the M+P arm when patients randomized to each arm were
compared while controlling for performance status and PI score at baseline.

Among the 128 non-responders, follow-up data were available for 114 patients (54 on M+P,
60 on P). Median TTP was 70 days for the M+P arm vs 54 days for the P arm (p= 0.0116).

Reviewer Comment: TTP was recalculated for all patients with available dates of
progression, regardless of response to therapy. Progression for the majority of patients was
defined as worsened pain intensity or analgesic requirement. See pp. 78-80 for a re-
calculation of TTP based on worsening pain, analgesic use, and clinical criteria.

Table 7. Median Time to Progression (All Patients) -

Treatment Arm Treatment Failures Median (days) Log-rank P-value
M+P (N=77) 43 148 )
0.0001 -
P (N=70) 60 62
. Survival

Median survival for the two treagniént arms was similar: 339 days for the M+P arm vs 324
days for the P arm (p= 0.2324). Survival times ranged from 159-881 days for the M+P arm,
and from 201-569 days for the P arm.




. Quality of Life Assessments

Completion of QOL scales (9 LASA scales, 5 EORTC-Q30C domains, and Prostate Module)
was comparable among patients on the two treatment arms and compliance was considered to
be high. A median of 7 records of each scale type was completed per patient. Four patients
(5%) on the M+P arm and 11 patients (14%) on the P arm had only one completed LASA
record. No differences were noted in baseline scores among patients on the M+P or P arms.

Mean scores over time for the LASA scales and mean values for the sum of patients' scores on
the 5 EORTC-Q30C domains and the Prostate Module were presented graphically (see
sponsor's Figures 6-20 in Appendix). Comparable findings were noted over time in the two
arms, with a consistently better, though slight, advantage for the M +P arm in most scales.

In addition, tabulations were provided for 1) the best QOL scores achieved at any time on
study, 2) the best change from baseline achieved on study, and 3) the best per cent change
from baseline achieved (sponsor's Tables 15-17). There were no statistical differences in mean
best scores for any scale among patients on the two arms. Differences between arms in best
change from baseline were significant for the LASA constipation scale (p= 0.016), and
borderline for the LASA mood scale (p= 0.058) and the Prostate Module (p= 0.052).
Differences between arms in the best per cent change from baseline were borderline significant
for the LASA passing urine scale (p= 0.059) only. For these analyses, p values were
calculated using the Cochran-Mantel-Haenszel row means test.

. Change in PSA Levels

Serial (> 2) PSA measurements were available for 134 patients (71 on the M+P arm, 63 on
P). The difference between the two arms with respect to decrease in PSA levels from baseline
was not statistically significant. The proportion of patients on the M+P arm witha > 75%
decrease from baseline PSA was 27% vs 5% for patients on the P arm prior to crossover (p=
0.011, Cochran-Mantel-Haenszel general association test). Reviewer Comment: A palliative
response did not predict for a PSA response (defined as a decline in PSA level of > 75% from
baseline). Nine of 45 (20%) patients on the M+P arm and 5 of 43 (12%) patients on the P
arm did not have palliative responses, but did have PSA responses.

. Efficacy After Crossover

-

Forty-eight patients on the P arm crossed over to receive M+P. The median number of days
from entry on study to crossover was 84 days (range 11-324 days). Nine patients had a
palliative response (19%). Median survival for the 48 crossover patients was > 381 days.

. Reviewer Analysis of Patients by Prior Hormonal Therapy

In 1994, SWOG published a retrospective review of prognostic factors on résponse and
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survival for hormone-resistant prostate cancer patients enrolled on five phase 2 chemotherapy
trials (JCO, 12:1868-1875, 1994). A variety of chemotherapy agents were evaluated in these
studies: menogaril, iproplatin, amonafide, ifosphamide/mesna and didenim B, and fluorouracil
plus interferon alfa-2a. These studies required that all exogenous androgen deprivation therapy
cease 1 month prior to study entry. Standard response criteria were utilized. This review
failed to show any survival advantage for patients with Continued gonadal suppression (i.e.,
orchiectomy) over patients who had discontinued androgen suppression therapy (i.e., non-
orchiectomy). Orchiectomy patients had a slightly lower, but nonsignificant, likelihood of
response to chemo-therapy when compared to non-orchiectomy patients (6% [11/172] vs 15%
[5/33], p= 0.09).

On CCI-NOV22, all but two patients enrolled that had been receiving medical therapies for
advanced prostate cancer discontinued such therapy prior to study entry according to Listing 3,
"Concomitant Medications". (In contrast, Tannock et al., 1996, state that patients continued
their primary androgen ablation therapy on study with either LHRH agonist, estrogen or
cyproterone acetate.) Palliative response rates for M+P (using both primary and secondary
criteria for response) were lower for orchiectomy patients than for non-orchiectomy patients
(30% [14/46)] vs 47% [16/34]). This difference was not observed for orchlectomy Or non-
orchiectomy patients on P alone (20% [10/50] vs 23% [7/31)).

Further breakdown of orchiectomy patients according to whether they received any additional
medical therapy or not reveals no response advantage for M+P over P among patients whose
only prior androgen deprivation therapy had been orchiectomy (20% vs 19%). Thus, the

- advantage of M +P appears among patients who had received medical therapies.

Table 8. Palliative Response Rates by Prior Hormonal Therapy

(Prior to Cross-Over)
Treatment Arm Orchiectomy Alone Orchiectomy + Medical | Medical Therapy Alone
M+P 20% (5/25) 38% (8/21) 44% (15/34)
P 19% (7/37) 23% (3/13) 23% (7/31)
P value* 1 0.465 0.114

*Fisher's exact test

The median time to progression and time to death for each patient subset are shown below.
Time to disease progression was calculated for both responders and non-responders to the first
treatment randomized to (i.e., prior to crossover). Survival times may be confounded by the
receipt of antineoplastic therapies after cessation of the first randomized treatment.
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Table 9. Time to Event Endpoints by Prior Hormonal Therapy

] Orchiectomy Alone Orchiectomy + Medical | Medical Therapy Alone
Time tl:{;‘;om;usion M+P P M+P P M+P P
(N=23) (N=33) (N=20) (N=10) (N=34) (N=27)
Treatment Failures 13 30 11 8 19 22
Median (days) 84 64 168 70 24 54
Log-rank P-value 0.18 0.009 0.0001
. Orchiectomy Alone Orchiectomy + Medical | Medical Therapy Alone
Timhgigl;:,am M+P P M+PpP P M+P P
(N=25) N=37 N=21) (N=13) N=34) (N=31)
Treatment Failures 23 32 20 13 32 30
Median (days) 220 388 434 1 319 199
Log-rank P-value 0.3654 0.0025 0.0304

For patients who had previously received medical therapy, the median time to progression and
time to death were longer on the M+P arm than on the P arm. No statistical difference in

"~ TTP or survival was noted between treatment arms for orchiectomy patients. Although the
median survival on the P arm is longer for this group than on the M+P arm (388 vs 220
'days), the two survival curves come together and cross.

The table below demonstrates that there were no major differences noted among patient subsets
in age, baseline ECOG performance status and testosterone level, baseline pain intensity (PI)
or analgesic use, proportion of patients with bone only disease or number of prior hormonal
therapies (orchiectomy counted as one therapy). More patients on M+P had potentially
received total androgen blockade (orchiectomy or GnRH or estrogen or cyproterone acetate +
flutamide) prior to study entry, and subsequently discontinued flutamide on study. If patients
who could have had prior total androgen blockade are excluded, the palliative response rates
for the remaining patients on the M+P arm are higher than those for the P arm for the subset .
of patients who received orchiectomy + medical therapy (71% [5/7] vs 29% [2/7]) and for the
subset of patients who received medical therapy only (37% [10/27] vs 21% [6/28]).

Patients in the orchiectomy alone subset received much less mitoxantrone (both in terms of
cumulative dose and number of doses administered). Since there is no reason to believe that
these patients experienced excessive toxicity, the lower median doses delivered are likely the
result of the poor responses observed. (No information was provided on prior courses of
radiotherapy which may have affected bone marrow reserve in some patients. However, the
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protocol required that patients receiving > 1 course of radiotherapy or strontium chloride be

excluded from study.

Table 10. Patient Characteristics by Prior Hormonal Therapy
(Prior to Cross-Over)

Characteristic
at
Baseline

Orchiectomy, Alone

Orchiectomy +
Medication

Age (yrs)
range

ECOGPS

Medication,
Alone

Median PI

Median Analgesic Score

% Patients with
Bone Only Disease

Testosterone Level
(nmol/L)

0.8
0.3-1.4)

# Patients w/ Total
Androgen Blockade*

6

0.9
0.3-12.0)

3

# Prior Hormonal Txs**
-1
2
-3 or more

Total Mitoxantrone
Dose (mg/m?)
range

# of Doses Mitoxantrone
Delivered
range

*Assumes that therapies in questio
**Orchiectomy = 1 treatment

e
g

n were given concurrently with flutamide

These results are exploratory and "retrospective, involving small numbers of patients, and
hence, should be interpreted with caution. Possible conclusions from this analysis are:

21




1. Receipt of medical therapies (with or without orchiectomy) predicts for a superior
palliative response, TTP, and survival on M+P over P alone. Orchiectomy patients
experienced similar palliative responses, times to progression, and survival times on
either treatment arm. '

2. Unlike patients who underwent orchiectomy alotie, those who received medical therapy
may have had hormone-insensitive tumor subpopulations that could be depleted by the
addition of chemotherapy to corticosteroids.

3. Definitive exploration of these findings would require a prospective randomized trial of
continuous androgen suppression compared with cessation of such therapy in
orchiectomy and non-orchiectomy patients with hormone-resistant prostate cancer.

. Clarification of Selected Palliative Responses

On June 24, 1996, FDA requested that Immunex Corporation justify the assignment of
palliative response for seven patients identified with one of the following discrepancies. The
patients in question and the sponsor's responses follow. Case report forms for these patients
were submitted and reviewed.

1. Missing PI Scores

There were two patients with missing PI scores. Section 3.6.1 of the final clinical/statistical

- report stated that "If PPI or analgesic scores were missing for a particular visit, that visit was
not considered in the calculations described [of response status]. This occurred for 2 subjects
. _ who were classified as responders.” The corresponding PI scores for these
two responding patients were:

Patient ¥l (on the P arm): response was noted to occur from cycle S to 8, but PI scores were
missing for cycles 4 and 6 on Listing 4. , , _—

Patient*(‘d'n the M+P arm): response was noted to occur from cycle 6 to 14, b?u't PI scores
were missing for cycles 3, 5, 7, 9, and 12 on Listing 4.

Sponsor responded with more specific guidance regarding the handling of missing PI scores.
Although the PI scores were missing, the two PI scores that bracket the missing score(s)
satisfied the primary response criterion, i.e., were 2 points lower than the score in the first
(baseline) cycle. In addition, there was no increase in analgesic score for the three cycles, i.e.,
the cycle with the missing PI score(s) and the two cycles bracketing that missing cycle; and
there was no objective evidence of disease progression at any time during these three cycles.

FDA accepts the sponsor's clarification with the assurance that there was no evidence of
disease progression for patients 11 and 15 during the cycles in question.
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2. Response Noted After Withdrawal of Study Treatment’

Patient.(on the M+P arm): withdrawn for unknown reason after cycle 5, but response is “
noted to occur in "cycles” 6 through 9 (duration was 70 days).

Patient@lie(on the M+P): last course given was cycle 5; patient withdrawn for toxicity at
"cycle" 6, and last follow-up date is "cycle” 7. Response is noted to occur in "cycles" 5
through 7 (duration was 77+ days).

Sponsor clarified that patient%fl discontinued therapy at the beginning of cycle 6 due to
unspecified toxicity, but also satisfied the primary response criterion at the same time. There
was no evidence of progression by PI or analgesic scores thereafter, “through cycle 9".
Similarly, patientffilswas withdrawn for toxicity in cycle 6, but satisfied the secondary
response criterion in cycle 5. "The duration of 77 days was derived using PI and analgesic
scores and represents the time during which this subject's symptoms were improved even
though he was off therapy.”

FDA accepts the sponsor's clarification. Review of case report forms revealed that there was
no evidence of disease progression and no administration of antineoplastic therapy for patient
21. However, when patient‘ went off-study due to sepsis in cycle 6, he was noted to
be "maintained on PO prednisone only with good symptom control". Thus, strictly
" speaking, the response duration for this patient is 55+ days (4/24 - 6/18/92) instead of
77+ days. TTP is 139+ days instead of 161+ days as reported in Listing 11.

3. Response Duration of Zero Days

Patient"(on the M+P arm): completed treatment at cycle 11; follow-up 3 weeks later
confirmed a response by PI score. However, since this is the last available score, the response
duration was ( days.

Patient* (on the M+P): refused treatment after cycle 3; follow-up 3 weeks later confirmed
a response by PI score. However, since this is the last available score, the response duration
was 0 days.

Sponsor agreed that the response duration for these patients was, in fact, 0 days. These .
patients were censored in the sponsor's analyses of response duration and time to progression.

FDA does not accept the sponsor's assignment of palliative response for patients 4§ and
‘ These patients are unevaluable for palliative response as it was defined in this study.

If these patients are included among the non-responders, then the overall palliative

response rate for the M+P arm declines slightly to 35% (28/80) from 38% (30/80).
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4. Response by Primary Criterion but Progression by Secondary Criterion

Patient’ (on the M+P arm): response was noted to occur from cycle 5 to 15 using PI
scores (Listing 4), however, using analgesic scores, this patient would have progressed at cycle
3 (Listing 5) without ever achieving a response.

Sponsor stated that the patient's analgesic requirement increased by 25% at cycle 3.
"However, the patient was continued on the study by the Investigator (possible protocol
deviation) because the PI scores were stable/improving and there was no objective evidence to
tumor growth. In cycle 5, the patient met the primary response criteria and his response was
maintained for 10 cycles. Thus, he was included in the analysis as a responder.” Sponsor
acknowledges that patient had disease progression at cycle 15 (2/11/94) rather than cycle
16. Thus, TTP is reduced from 336+ days to 315 days, and response duration from
252+ days to 231 days.

FDA notes that this patient's analgesic requirement increased by > 75% in cycle 2. A
baseline analgesic score of 139 rose to 245 at cycle 2, to 194 at cycle 3, and declined
thereafter to 50 or less. The CRF offers no explanation for the abrupt increase in dilaudid use
in cycles 2 and 3. This patient's corresponding PI scores were 2, 2, 1, and O for these
timepoints. The patient's case report form documents an initial increase followed by a
decrease in alkaline phosphatase levels (118, 554, 862, and 420, respectively) for this period,
with normalization thereafter. In addition, there were declines in PSA (2650, 418, 79, and 35
ng/L, respectively) and no evidence of disease progression out to cycle 15. The bone scan at

- cycle 15 revealed disease progression.

"FDA accepts this patient as a responder to M+P, with changes in alkaline phosphatase levels
consistent with a "healing response”. Note, that "healing response” had been observed in
three patients experiencing antiandrogen withdrawal response as reported by Scher and Kelly.
(This patient had received orchiectomy and cyproterone acetate prior to study entry; if he had
discontinued the antiandrogen, he would have been "at risk" for a withdrawal response.)

. Clarification of Duration of Palliative waonse and/or TTP in Selected Patients

On June 24, 1996, FDA requested that Immunex Corporation justify the calculation of -
palliative response duration and/or TTP for six patients identified with one of the following
discrepancies. The patients in question and the sponsor's responses follow. Case report forms
for these patients were submitted and reviewed.

Patient@iJ§ (on the P arm): progressed at cycle 6 (8/21/92, Listing 11) or at cycle 18
(11/26/93, Listing 20); evidence of progression at cycle 12 using analgesic score. TTP was
113 days; response duration was 0 days.

Sponsor stated that the patient was erroneously declared progressed at cycle 6 on Listing 11.
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Patient did, in fact, progress by analgesic score at cycle 12, however, he continued treatment
until objective evidence of tumor progression was noted in cycle 18.

FDA review of the patient's case report form revealed progression by analgesic score at
cycle 11. Thus, by protocol criteria, the patient's TTP was 232 days (4/30-12/18/92) and
response duration was 119 days (8/21-12/18/92). "

Patient*(on the P arm): patient is reported as not progressed on prednisone at cycle 11
(3/24/93, Listing 11) or as progressed at cycle 11 (5/5/93, Listing 20). TTP was 210+ days;
response duration was 126+ days.

Sponsor stated that both listings are correct. This patient was a responder using secondary
criteria (analgesic use). At the time of the last assessment for PI and analgesic score (3/24/93)
he had not progressed (response duration 210+ days). However, shortly thereafter, this
patient did have objective evidence of tumor progression (optic nerve compression by bony
metastases) and was taken off-study on 5/5/93, 4 weeks after receiving radiotherapy. ‘

FDA accepts the TTP of 210+ days and response duration of 126+ days for this patient based
upon protocol criteria for progression noted on 3/24/93. The protocol did not take into
account objective evidence for progression in the definition of progression for patients
who were not primary responders.

Patient i‘(on the M+P arm): received 10 cycles of treatment; patient is reported to have
- progressed at cycle 18 dated as 1/26/94 (Listing 7) or as 6/1/94 (Listing 20). TTP was 420
days; response duration was 378 days.

Sponsor stated that the patient did progress on 1/26/94 (cycle 20, not 18) on the basis of PI
score. However, patient progressed on the basis of objective response on 6/1/94.

FDA accepts the TTP of 420 days and response duration of 378 days for this patient based
upon protocol criteria for progression noted on 1/26/94.

Patient W& (on the M +P arm): received 12 cycles of treatment; patient is reported to have
progressed at cycle 7 on 9/10/93 (Listing 11) or at cycle 12 on 12/23/93 (Listing 20). TTP
was 126 days, response duration 63 days.

Sponsor stated that the patient did progress on 9/10/93 on the basis of PI score. However,
patient progressed on the basis of objective response on 12/23/93.

Upon review of the case report fdrm, progression on the basis of PI score occurred at

cycle 6 (8/20/93). FDA calculates the TTP as 105 days and response duration as 42 days
for this patient based upon protocol criteria for progression noted on 8/20/93.
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Patient”on the M+P arm): received 9 cycles of treatment;"withdrawn immediately

(2/4/94) for surgical procedure but patient is reported to have progressed at "cycle" 9 dated

- 10/31/94 (Listing 7). No PI scores were given after cycle 9 to document progressmn TTP
was 451 days; response duration 409 days.

Sponsor stated that the patient did stop treatment on 2/4/94 (cycle 9) due to a UTI and
urinary/rectal fistula that required surgical repair At that time, there was no evidence of
progression based on PI or analgesic scores.  Objective evidence of progression occurred
several months later on 10/31/94.

FDA accepts the TTP of 451 days and response duration of 409 days for this patient based
upon objective disease progression noted on 10/31/94,

Patient sl (on the P arm): reported to have progressed at cycle 4 (5/18/94, Listing 20) or at
cycle 6 (6/29/94, Listing 7). Using PI scores, progression occurred at cycle 6, however, using
analgesic scores, progression occurred at cycle 5. TTP was 119 days; response duration 77
days. '

Sponsor agreed that progression of PI scores occurred at cycle 6, while progression by
analgesic scores occurred at cycle 5. In reality, patient stopped treatment at cycle 4 (5/18/94)
due to increased pain. Cycle 6 was used in the analysis of TTP.

FDA accepts the date of progression by analgesic scores (6/8/94, cycle 5). Thus, TTP was
- 98 days, and response duration 57 days.

. Clarification of Additional Discrepancies

Patient#i¥(M +P arm): withdrawn from treatment due to myelosuppression (Table 25) or
due to disease progression (Listing 11)?

Sponsor stated that the patient progressed by PI scores at cycle 8 (6/28/91) but remained on
study until 8/9/91. He was taken off study due to myelosuppression and was switched to
prednisone.

Review of the case report form confirmed these findings; myelosuppression was in the form of
"persistent thrombocytopenia” ranging from 89,000-106,000. FDA agrees with the calculation
of

TTP and response duration using the 6/28/91 date as the date of progression.

Patient @ on the P arm): repdﬁed to have disease progression at cycle 6 (Listing 7) but PI
score missing; how was progression determined?

Sponsor stated that the patient was crossed over from the P arm to the M+P arm at cycle 6.
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The patient was considered progressing at that time, although the-PI score was missing in cycle
6, because of 1) worsening bone scan findings in cycle 5, 2) increase in PSA from 572 at
baseline to 2250 at cycle 6, and 3) increase in analgesic score from O to 5 in cycle 6.

Review of the case report form confirmed the worsened bone scan, with new lesions noted in
cycle 5. PSA was 94 at baseline and 186 at cycle 6. Analgesic score rose to 4 at cycle 6, up
from O in cycles 2-5. FDA concurs that these changes constitute disease progression on the P
arm. "

Patienth (bn the M+P arm): received 7 cycles of treatment; 3 weeks later, patient is
reported as not progressed (Listing 11) or progressed (Listing 20); response affects whether
patient is censored for TTP.

Sponsor stated that the patient had objective evidence of tumor progression by bone scan and
PSA in cycle 8, but did not progress on the basis of PI or analgesic score. This accounts for
the different designations in the two listings. Since this patient had responded by secondary

criteria, and no analysis of TTP for secondary responders was presented in the study report,

this patient was not "censored” in any analysis.

Case report form review confirmed the changes in bone scan and PSA, as well as an increase
in the size of a pelvic side wall mass on CT scan. However, since objective evidence of
progression is not a criterion for progr&sslon for secondary responders, the TTP is
"correctly" listed as 154+ days.

Patient“(on the M+P arm): received 8 cycles of treatment; 3 weeks later, patient is
reported as not progressed (Listing 7) or progressed (Listing 20); response affects whether
patient is censored for TTP.

Sponsor stated that the patient, a primary responder, had objective evidence of tumor
progression by chest xray in cycle 9, but did not progress on the basis of PI or analgesic score.
This accounts for the different designations in the two listings. Sponsor has revised this
patient's status to progressed at cycle 9 (3/18/94). FDA concurs. Thus, TTP should be
179 days rather than 179+ days as reported in Listing 7.

. Summary

The sponsor and FDA analyses differ in the following respects:

Overall Palliative Response Rate; 38% for the M+P arm vs 35% if patients are
excluded (unevaluable for response due to response duration of 0 days).
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Table 11. Palliative Response Rates: Sponsor vs FDA

Palliative "~ Sponsor's Analysis , ] FDA's Analysis
Response
Rate M+P P P-value* M+P P P-value*
N=80 N=81 " N=80 N=81

Primary 29% 12% o.on 26% 12% 0.029
Responders (N=23) (N=10) , (N=21) (N=10)
Primary + 38% 21% 0.025 35% 21% 0.055
Secondary N=30) N=17) (N=28) N=17)
Responders

*Fisher's two-tailed exact test

The palliative response rate, based on the primary criterion, for patients on the M+P arm
remains significantly higher than that for patients on the P arm if patients "are
excluded. The difference between treatment arms in overall palliative response rate is
borderline significant, favoring the M+P arm.

Time to Event Endpoints: The table below summarizes the differences in response duration
and time to progression for six responding patients noted following the sponsor's clarifications
described above and FDA's review of relevant case report forms. The sponsor has agreed
with revisions in time to event endpoints for patients

Table 12. Time to Event Endpoints: Sponsor vs FDA

Sponsor's Analysis FDA's Analysis

+8 M +P) 252+ 336+ 231 315
WP M+P) 98+ 179+ 98 179
@) 77 119 57 98

S +P) 77+ 161+ 55+ 139+
WP 63 12 a2 105
¥, ‘ R 113 119 232

When response duration was recalculated using FDA's assessments, the median duration was
207 days for the M+P arm vs 57 days for the P arm (p=0.0007; assumes 28 and 17
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responders, respectively). When TTP was recalculated using FDA's assessments, the result
remained significantly higher for the patients treated on the M+P arm. See Appendix for a
graphical representation of TTP.

Table 13. Time to Progression: Sponsor vs FDA

Sponsor's Analysis FDA's Analysis
Treatment '
Arm Treatment Median ‘Log-rank Treatment Median - Log-rank
Failures (days) P value Failures (days) P value
M+P 43 148 4 168
N=77)
0.0001 0.0001
P 60 62 60 62
(N=70)

Subset Analysis of Patients by Prior Hormonal Therapy: TTP was recalculated using
FDA's assessments for the patient subsets of orchiectomy alone, orchiectomy + medical
therapy, and medical therapy alone described above. There were no appreciable differences

noted in TTP when FDA's assessments were used instead of sponsor's assessments (compare
to Table 8). The median TTP on the two treatment arms (M+P vs P) for orchiectomy patients
was 86 vs 64 days (log-rank p = 0.12); for orchiectomy + medical therapy, TTP was 168 vs
70 days (p = 0.007); and, for medical therapy alone, TTP was 224 vs 54 days (p = 0.0001).
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4.14 Safety Results
. Deaths

There were five deaths on the M+P arm (patient - - on study or
within 30 days of the last dose of mitoxantrone. Patient  was removed from study after
requiring hospitalization for an acute confusional state and died of pneumonia 13 days after the
last dose of mitoxantrone. Patients T died of malignant disease 11, 27,
20, and 28 days after the last dose of mitoxantrone. In addition, two patients

died within 30 days of removal from study, both due to malignant disease.

There were six deaths on the P arm (patient , all due to
malignant disease. These deaths occurred 12, 7, 17, 14, 27, and 12 days respectively, after
the last dose of mitoxantrone. In addition, two patients died within 30 days of

removal from study, both due to malignant disease.
. Cardiotoxicity

The following seven patients treated on the M +P arm experienced mitoxantrone-related
cardiotoxicity ranging from asymptomatic reductions in LVEF to life-threatening congestive
heart failure. Case report forms for these patients were submitted and reviewed.

Patient 4k 65 year old male with metastatic disease involving bone and lymph nodes who

- received a cumulative mitoxantrone dose of 48 mg/m?’. He was removed from study due to
worsening of PI score, however, mitoxantrone was continued off study for an additional three
months. The total cumulative dose received was not reported. Twenty days after the final
dose of mitoxantrone, the patient was hospitalized with a suspected inferior wall MI and CHF.
LVEF was reduced to 18-20% from a baseline of 51-53%. The patient died ten days later;
death was considered possibly related to study drug. No autopsy was performed.

Patient®l® 60 year old male with metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrone dose of 136 mg/m’. He experienced grade 2 dyspnea
throughout the study, however, one day after the last dose of mitoxantrone, he developed
severe dyspnea. Atrial fibrillation and severe cardiomyopathy were noted, as well as a reduced
LVEF of 20.5% (baseline unknown). Dyspnea resolved two days later after treatment with
furosemide and digoxin. These events (dyspnea, cardiomyopathy, and atrial ﬁbnllatlon) were~
considered probably related to study drug. :

Patient* 65 year old male with metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrone dose of 130 mg/n?. The patient was withdrawn from
study 21 days after the last mitoxantrone dose due to disease progression and a reduced LVEF
of 42% (baseline unknown). The patient had no symptoms of CHF. The patient's decrease in
LVEF was considered related to study drug.
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Patient JlP: 86 year old male with metastatic prostate cancer and a history of CHF who
received a cumulative mitoxantrone dose of 72 mg/m’. The patient developed CHF 21 days
after the last dose of mitoxantrone and was removed from study. Prior LVEFs were reported
to be normal or difficult to assess but not markedly reduced. This case of "potential"
cardiotoxicity was considered related to study drug.

Patient Wi 65 year old male with metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrone dose of 136 mg/m?. The patient had two episodes of
rheumatic fever as a child but an LVEF of 67% prior to study entry. The patient achieved a
palliative response to therapy. Nine months after study completion, he was found to have a
reduced LVEF, as low as 22%, with a borderline dilated LV, grade Il LV dysfunction and
diffuse hypokinesis, and severe MR. The patient had mild dyspnea on exertion.

Patlenw 64 year old male with metastatic disease involving bone who received a
cumulative mitoxantrone dose of either 228 or 264 mg/n?. The patient had a palliative ‘
response to therapy and was asymptomatic, however, a decline in LVEF to 36% from 52%
prompted -cessation of therapy. The decrease in LVEF was considered probably related to
study drug.

Patientw 60 year old male with metastatic prostate cancer and a history of angina and
prior MI who received a cumulative mitoxantrone dose of 120 mg/n?. The patient developed
severe cervical spine pain and was removed from study to receive radiotherapy. At the time of
study discontinuation, LVEF declined to 40% from 54 %, however, the patient had no

- symptoms of CHF. The decrease in LVEF was considered probably related to study drug.

. Serious Adverse Events

Thirty-six patients experienced 43 serious adverse events (SAEs) on study. These included
events that were related or unrelated to study drugs. Twenty-one SAEs were reported on the
M+P arm and 22 on the P arm with 15 occurring prior to crossover and 7 after crossover.
The most common SAE was death due to disease progression.

In descending order of frequency, the SAEs were: death due to disease progression (7
patients), deep venous thrombosis (4 patients), UTI (4 patients), infection (4 patients),
thrombocytopenia (3 patients), gastrointestinal symptoms, pain, pneumonia, or cardiomyopathy
(2 patients each), and sepsis, angina, atrial fibrillation, balance problems, cardiotoxicity,
confusion, dyspnea, dysuria, fever, pleural effusion, pulmonary embolism, seizure or spinal
cord compression (one patient each).
All four serious infections and 3 of 4 serious UTIs occurred in patients on the M+P arm,
whereas both cases of pneumonia occurred on the P arm. Other than infection, no SAE was
predominant in either treatment arm.
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. Treatment Withdrawals

The reasons for treatment withdrawal on the two treatment arms are listed below. Twelve
patients withdrew for toxicities occurring on M+P therapy. One patient §ffl§ was originally
randomized to the P arm, then crossed over to the M+P arm. He discontinued therapy due to
nausea/diarrhea that developed following the crossover.”

Table 14. Reasons for Treatment Withdrawal

Reason M+P P
=80) (N=81)
Disease Progression 50 58
Toxicity 11 1
(after crossover to M+P)

Death 4 6
Patient Refusal 2 3
Completed Therapy 9 1
Protocol Violation 0 3
Other 4 8

- Case report forms for the twelve patients withdrawn for toxicity were submitted and reviewed:

Table 15. Patients Withdrawn for Toxicity

112 149 Low WBC nadirs, _ Alive at 1701+ days;
anemia Prednisone, RT
77 203 Thrombocytopenia Died on day 299;
Prednisone . -
86 209 Severe nausea/diarrhea; Died on day 465;
hospitalization Prednisone
72 104 Sepsis; obstructive Died on day 150;
uropathy; hosp TURP
74 139 Urosepsis; Died on day 619;
hospitalization Prednisone
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42 83 Acute confusional state; Died on day 86
hospitalization
12 21 Febrilé neutropenia; Died on day 218
hematemesis
9% 238 Thrombocytopenia Died on day 277;
Prednisone
130 210 Decreased LVEF (42%) Died on day 295;
Prednisone
104 233 Increased fatigue, Alive at 931+ days;
anorexia Prednisone, RT
72 198 CHEF, pulmonary edema Died on day 459
228 or 264 374 Decreased LVEF (36%) Alive at 729+ days
Adverse Events

Selected adverse events occurring on the M+P and P arms are listed below (adapted from
sponsor's Tables 20-24 included in Appendix). The final column includes toxicities occurring
among the 48 patients on the P arm who subsequently crossed over to M+P.

Table 16. Hematologic Adverse Events

M+P P P
Hematologic (N=80) (toxicities prior to (all toxicities)
Adverse Event crossover) (N=81)
‘ (N=81)
Leukopenia 96% _ 9% 58%
-grade 4 15% 0 14%
Neutropenia 94% 5% 56%
-grade 4 54% 1% 24%
Thrombocytopenia 55% 10% 33% _/"
-grade 4 1% ‘ 0 3% -
Anemia 3% : - 2%
-grade 4 1% - 1%
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Table 17. Non-Hematologic Adverse Events

) M+P P P
Non-Hematologic (N=80) (toxicities prior to (all toxicities)
Adverse Event crossover) (N=81)
- (N=81)
Nausea 61% 35% 61%
Fatigue 3% 10% " 20%
Alopecia 29% 0 10%
Anorexia 25% 6% 14%
Constipation 16% 14% 16%
Dyspnea 10% 4% 6%
UTI 9% ' 4% 4%
Edema 8% 3% 7%
Mucositis 6% 0 5%
Vomiting 5% 3% 10%
Systemic Infection 5% % 7%
- Pneumonia 4% 3% 5
Decrease in LVEF 8%* 0 0
CHF 4% 0 1%
Hyperglycemia 80% 75% 81%
Elevated SGOT 34% 36% 42%
Elevated Alk Phos 79% 94% : 96%
Elevated LDH 32% 30% , 34%

*includes two cases of CHF

Grade 4 toxicities occurring in > 5% of patients on the M+P arm were: leukopenia,
neutropenia, and elevations of LDH (in 7%). Grade 4 toxicities occurring in > 5% of patients
on the P arm prior to crossover were: elevations of LDH (in 8%) and alkaline phosphatase (in
8%). One case of hypercalcemia (grade 4) was noted in a patient on M+P. Reviewer
Comment: Since there was no specification to the contrary, it is assumed that these adverse
events include both those related and unrelated to study drugs.
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4.15 Sponsor's Conclusions

This study was designed to mimic typical oncology practice and involved both academic and
community hospitals in Canada. Only patients with symptomatic HRPC were enrolled, with
no limitation on age or prior medical history. Crossover was permitted so that patients on the
corticosteroid arm would not be denied the opportunity to receive chemotherapy.

Compliance with study procedures was very high. Patients completed daily diaries of
analgesic use and answered an average of eight serial assessments of pain and QOL measures
on an every 3-week basis.

The primary endpoint of palliative response was achieved in significantly more patients on the
M+P arm compared to the P arm. This was true if the primary criterion for response was
used (> 2-point decrease in PI score without an increase in analgesic score observed in two
consecutive cycles) or if primary and secondary criteria were combined (secondary criterion
defined as a > 50% decrease in analgesic score without an increase in PI score). Duration of
palliative response and median time to disease progression for responders was significantly
longer on the M+P arm.

Median survival was similar in both arms, an expected finding in a study with a crossover
design.

A statistically significant difference favoring the M+P arm was noted for PSA declines of >

- 75% from baseline. ‘

Of the patients who were randomized to the P arm, 59% crossed over to M+P. Nine of these
or 19% achieved a palliative response (primary criterion).

Patients on both arms had similar baseline scores on QOL measures. On study, there was a
trend favoring the M+P arm, particularly in selected disease-related symptoms. '

This study did not reveal previously unreported adverse events. There were seven cases of
mitoxantrone-related cardiotoxicity, including 3 cases of congestive heart failure, the most
serious cardiac complication of mitoxantrone.

The combination of mitoxantrone + prednisone was effective for the treatment of patients with'

advanced or metastatic prostate cancer who have failed hormonal therapy. The combination
did not produce significant toxicity.
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4.2 9182
4.21 Protocol Review

Title: Randomized Comparison of Low-Dose Steroids and Mitoxantrone Versus Low-Dose
Steroids in Patients with Hormone-Refractory Stage D, Carcinoma of the Prostate: A Phase III
Study

Principal Investigator: Philip W. Kantoff, MD, Dana-Farber Cancer Instimté,.Bos'ton, MA
Study Dates: 10/92 - 9/15/95 ‘
Data Cut-off Date: 12/96

. Review of Protocol Amendments
There were seven protocol amendments:

Update #1 (10/15/92) provided information on drug availability and shipment, clarified the
requirement for participation in the QOL portion of the study, and amended the title to reflect
that this was a "limited access" protocol.

Update #2 (12/3/92) revised the eligibility criteria to permit more than one prior hormonal
therapy and provided for stratification by number of prior hormonal therapies. Patients could
continue on testosterone suppression with either orchiectomy, LHRH analogue or DES; all

- other forms of hormone therapy, including flutamide must be discontinued. The study was
now open group-wide.

Update #3 (5/15/93) added toxicity as an additional reason for discontinuation for patients on
the H alone arm.

Updates #4 (8/15/93) - #7(11/15/94) made minor editorial, eligibility, and enrollment changes.
. Study Design

This was a phase 3, parallel-group, open-label, multicenter trial in patients with HRPC.
Patients were randomized to receive either mitoxantrone 14 mg/m?’ IVP every 21 days plus
hydrocortisone 40 mg daily (M +H) or daily hydrocortisone alone (H). Hydrocortisone was..—
administered in doses of 30 mg at 8 AM and 10 mg at 8 PM. Patients were stratified
according to baseline performance status (0-1 vs 2), disease status (measurable vs
evaluable), and number of prior endocrine manipulations (1 vs > 2). Crossover was not
permitted at the time of disease progression, however, hydrocortisone could be continued until
death or serious toxicity.
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. Objectives

The primary objective was to compare the two treatment arms with respect to improvement in -
survival. The secondary endpoint was quality of life as assessed by questionnaires measuring
physical function and cancer-related symptoms.

. Patient Population

Eligible patients must have Stage D, prostate cancer with disease that has progressed despite at
least one endocrine manipulation. One of the manipulations must have included either
orchiectomy, an LHRH analogue or DES. Progressive disease was defined as: 1) progressive
symptoms in a patient with lesions on bone scan, plain radiographs/CT scan or physical exam;
and/or 2) a > 25% increase in the sum of the perpendicular diameters of all measurable
masses or the appearance of > 25% new lesions on bone scan; and/or 3) a_> 2-fold increase
in PSA level confirmed by at least two values two or more weeks apart. Patients must have
measurable or evaluable nonosseous disease or bone-only disease with an abnormal PSA.
Patients must have a performance status of 0, 1, or 2 and a normal LVEF.

Patients were excluded if they had serious intercurrent iliness, significant cardiac disease
(NYHA Class III or IV), angina or MI within 6 months, brain metastases, prior chemotherapy
or immunotherapy or if they were receiving exogenous corticosteroids. At least 3 weeks must
have elapsed since any major surgery and at least 4 weeks since any radiotherapy.

. Procedure

Patients randomized to the M+H arm received mitoxantrone 14 mg/m? IVP every 21 days plus
hydrocortisone 40 mg daily. If on day 22, granulocytes < 1500, or platelets_< 100,000,
mitoxantrone therapy was to be delayed by weekly intervals until these values were exceeded.
If the next cycle was delayed more than 6 weeks, the patient was removed from study. If nadir
counts showed granulocytes > 1000 or platelets < 25,000, the mitoxantrone dose was to be
decreased by 50% on the next cycle. If nadir counts showed granulocytes > 1000 and
platelets 25,000-49,000, the mitoxantrone dose was to be decreased by 25% on the next cycle.
If nadir counts showed granulocytes > 1000 and platelets > 50,000 there was no reduction in
mitoxantrone dose.
The maximum cumulative dose of mitoxantrone is 160 mg/mf. Patients who achieved this dose
were recommended to switch to hydrocortisone alone.

Patients randomized to the H arm received hydrocortisone 30 mg at 8 AM and 10 mg at 8 PM
daily. For intercurrent illness, hydrocortisone doses were increased 2-fold or higher.

Patients without prior orchiectomy were permitted to receive one androgen suppressive therapy
(e.g., DES, LHRH agonist or flutamide). Total androgen deprivation was not required to

37



continue. If the serum testosterone level was not in the castrate range on medical therapy,
orchiectomy was to be considered.

Palliative whole brain radiotherapy may be given for documented CNS metastases; protocol
chemotherapy was to continue during CNS irradiation.

. Efficacy Assessments

All subjects had the following assessments performed every 3 weeks: medical history, physical
examination with tumor assessments, performance status, and PSA levels. CBCs and
differentials were checked weekly during the first two cycles of M+H, then every 3 weeks x
2, then every 3 months. Every 6 weeks, CXRs, skeletal surveys or xrays of bony
involvement, and any other scans required to assess tumor response were performed. EKGs
and LVEFs were performed every 3 months on the M+H arm. Changes in analgesic
requirements and pain relief were recorded in the medical records.

The National Prostate Cancer Project (NPCP) criteria for tumor response were used (see
Appendix for a detailed description). Briefly, response criteria for each disease category are:

For the measurable disease category, standard tumor response criteria for CR, PR, SD and PD
were used. In addition, a PR could be defined as a reduction of > 80% in PSA level
confirmed twice over a 6 week period; a stable or improved performance status on two
occasions more than 2 weeks apart was also required.

For the evaluable disease category, standard tumor response criteria for CR and PD were used.
‘A PR was defined as a reduction of > 80% in PSA confirmed twice over a 6 week period; a
stable or improved performance status was also required. Response must last at least 28 days
Stable disease was defined as meeting neither criteria for CR, PR or SD.

For the bone-only disease category, response was assessed by bone scan, PSA (which must be
elevated at baseline) and performance status. These responses were defined as:

CR: normalization of bone scan, tumor markers on two consecutive 3 week evaluations;

PR: a reduction of > 80% in PSA confirmed twice over a 6 week period; a stable or improved
performance status was also required;

SD: neither a CR, PR or PD; and

PD: either a PSA increase of > 100% of baseline at week 6 confirmed by repeat
determination, and/or worsening of performance status by > 1 level, and/or worsening of
bone scan. A decrease in performance status of > 1 level as sole evidence of PD was to be
discussed with the study chair. °

-

Reviewer Comment: Although not explicitly stated for every category of response, it is
assumed that a response duration of at least 28 days was required.
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Time to death was calculated from the on-study date to date of death or last date known alive.
Time to progression was calculated from the on-study date to date of progression or date of
death or date last known alive. TTP data were analyzed in two ways- deaths censored and
deaths not censored. Duration of response was calculated from the time complete or partial
response is noted until progression. Follow-up after disease progression or treatment failure
was for survival only. No information on subsequent therapy given after progression was
collected.

. QOL Assessments

Following the baseline assessment, QOL was measured by mailed self-administered
questionnaires at 6 and 12 weeks, every 12 weeks thereafter, and at end of study. Data was
collected by follow-up telephone interviews; completed questionnaires were mailed to Dr. Eric
P. Winer, Duke University Medical Center. The assessments consisted of:

1. Functional Living Index - Cancer (FLIC): 22 items presented in linear analog fashion to
provide a global assessment of QOL (includes 3 items on pain);

2. Symptom Distress Scale (SDS): 13 items addressing symptoms common to oncology
patients (pain - 2 items, nausea, fatigue, etc.);

3. Sexual and Urologic Functioning: 7 items taken from the EORTC Prostate Cancer
Patients' QOL Questionnaire;

4, Functional Limitations Scale: 8 items evaluating self-care, mobility, physical activity,
' and role limitations; and

5. Impact of Pain on Daily Activities: 7 items adapted from the Wisconsin Brief Pain
Questionnaire evaluating the impact of pain on mood, relations with other people,
walking ability, sleep, work, and enjoyment of life.

If a patient did not speak English, he could enroll on the study but did not need to complete the
QOL assessment. If a patient spoke but was unable to read English, the data manager was to
complete the QOL assessment with the patient. -

. Safety Assessments |
Adverse events were graded using - Use of
hematopoietic growth factors was strongly dlscouraged but these could be used to treat

established myelosuppression or to prophylax to prevent recurrent myelosuppression only if
dose modifications were also followed.
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. Statistical Plan

The sample size was computed to have 80% power for detecting a 50% increase in the median
survival of patients receiving M +H over those receiving H (survival of patients on H was
estimated to be 9-12 months). It is assumed that approximately 100 patients per year would be
accrued, with 2/3 having had one prior endocrine manipulation and 1/3 having had more than
one endocrine manipulation. Using a 2-sided test at a significance level of .05, and an
ineligibility rate of 5%, the accrual goal for this trial was calculated to be 232 patients.

According to the protocol, interim monitoring for survival was planned after 20%, 40%, 60%,
80%, and 100% of the expected number of failures had occurred. Overall survival curves
were calculated using the Kaplan-Meier life-table method. Cox proportional hazards model
was to be used to examine the joint effect of performance status and treatment on survival.
Reviewer Comment: The study report does not mention whether interim analyses were
performed.

Scores for each of the five QOL instruments were summed to obtain scores for each visit. For
each instrument, missing answers resulted in the score for that visit to be mathematically
prorated. QOL-derived measures (day 42 best value, change from baseline, and percent
change from baseline) were averaged over subject and compared using both analysis of
variance and Wilcoxon rank-sum tests.

Rates for disease response categories were compared using chi-square and Fisher's exact tests.
. Study Conduct

This study was conducted under a IND ¢ under an agreement with the
sponsoring company, .
. +and Immunex Corporation, Immunex agreed to sponsor
so that the trial could be completed.

Monitbring Committee was responsible for monitoring the study. The study
database was maintained by the Data Management Center. Ten of the highest
enrolling sites were audited by Immunex in 1995 and records were found to be in good order.
On 12/20/95, FDA requested information on this trial at a meeting with Immunex. -
released the study database and all data collected to Immunex on 2/29/96. The study report
submitted in this supplemental NDA summarizes the data.

Reviewer Comments: Details regarding patient randomization and rate of accrual at each
participating site were not provided.
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4.22 Baseline Patient Demographics

A total of 242 patients were enrolled in 62 participating sites, 119 patients on the
M+H arm and 123 patients on the H arm. Follow-up data were available for 209 (86 %)
patients (15 patients on the M+H arm and 18 on the H arm had no follow-up data other than
last alive dates). Adverse event data were available for 206 (85 %) patients. Disease response
data were available for 181 (75%) patients. Baseline QOL data were available for 198 (82%)
patients, but follow-up assessments at weeks .6 and 12 were available for fewer patients.
Information was not provided in this report regarding study drug administration and use of
concomitant medications. Reviewer Comment: As per sponsor's faxed communication
(9/25/96), the final study report for ____ . 9182 will be submitted to the NDA when
available in mid-to-late 1997.

Table 18. Baseline Characteristics by Treatment Arm*

Characteristic M+H (N=119) , H N=123)
Age (yrs) 72 72
range
PS 0-1 ' 86% 89%
% Patients w/ Evaluable Disease 70% . 69%
Analgesic Use at Entry

-None 37% 39%
-Non-narcotics 22% 21%

-Narcotics 41% ’ 40%

Median PSA at Entry (ug/L) 167 167

Prior Hormonal Therapies =116 N=116

-0, alone 16% 6%

-0 + AA . 22% 28%

-AA, alone 3% 3%

-E, alone 2% 1%

-L, alone 5% 3%

-L + AA 22% 22%

-Other 0% 38%

# Prior Hormonal Therapies ' , »
-1 ' 61% 58% ’

2 36% - 37%

-3 or more 3% 5%

*Adapted from sponsor's Tables 3,4, S/and 7, and Listing 6

The median age of patients enrolled on this trial was 72 years (range 38-85 years). Ninety
percent of patients were white. Bone was the most common site of metastases, occurring in
90% of all patients. Other sites were lymph nodes in 28%, lung in 9%, and liver in 6%. As
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shown in the table below, treatment arms were well balanced with respect to several baseline
characteristics, including number and types of prior hormonal therapies, baseline
performance status scores, analgesic requirements, and PSA levels.

Reviewer Comments: Patients enrolled on the two pivotal trials, CCI-NOV22 and

9182 appear to be comparable in several parameters (e.g., sites of disease, baseline PSA level,
proportion of orchiectomy patients, etc.). However, compared to the CCI-NOV22 trial,
patients on this trial: N

1. were slightly older (median age of 72 vs 67 years);

2. had a better performance status at entry (87% vs 63% of patients had a score of 0 or 1);

3. received a greater number of endocrine manipulations (41% vs 32% of patients had 2
or more manipulations);

4. had a greater prior exposure to antiandrogens (72% vs 42%) and to LHRH analogues
43% vs 17%); and,

5. included 38% with no analgesic requirement at baseline; such patients were ineligible
for the CCI-NOV22 trial.

Note that since listings of concomitant medications were not provided, it is not possible to
document which androgen suppressive therapies, in fact, were continued on study.

. Comparison of Baseline Patient Characteristics Among Centers

- Table 11 below was adapted from Listings 2, 3, 4, and 6 of the study report to allow side-by-
side comparison of the three highest accruing centers. The Dana-Farber Cancer Institute,
Barnes Hospital, and University of Chicago enrolled a total of 67 (28%) patients. All centers
were balanced with respect to median age and performance status at baseline. Most patients
had evaluable disease at entry; it was not possible to ascertain the true number of patients with
bone-only disease due to missing data in Listing 3 on specific site involvement.

Patients received at least one prior hormonal manipulation. Unlike patients on CCI-NOV22,
very few patients entered this trial with orchiectomy as the sole prior therapy. Most patients
had received prior antiandrogen therapy at Dana-Farber and University of Chicago, roughly
hailf had done so at Barnes Hospital. Use of LHRH analogues, however, varied widely. At
least one-half to three quarters of patients at these sites had received two prior hormonal
manipulations.
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Table 19. Baseline Characteristics of Patients at the Three Highest Accruing Centers

Dana-Farber Barnes U of Chicago
Characteristic H sy H H
N=14 N=13 N=12
Age (yrs) 72 73 70
range
CALGB PS 0-1 100% 92% 83%
% Patients with
Evaluable Disease 86% 58% 58%
Prior Hormonal Tx*
-0, alone 0 0 0
-0 + AA 7% 33% 33%
-AA, alone 21% 0 0
-E, alone 7% 0 0
-L, alone 0 8% 0
-L + AA 43% 17% 8%
-Other 21% 42% 58%
% Pts with Prior AA 93% 58% 92%
# Prior Hormonal Tx's
-1 ' 28% 8% 0
2 § 50% 75% 50%
-3ormore | 1 21% 17% 50%

* O = orchiectomy; AAb=antiandrogen; E=estrogen; L=LHRH analogue
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4.23 Efficacy Results
. Mitoxantrone Administration

The study report provided no information on mitoxantrone administration for patients entered
on the M+H arm.

. Survival

At the time of database transfer to Immunex Corporation, there were 58 (49%) patients alive
on the M+H arm, and 68 (55%) patients alive on the H arm. The median time to death was
similar on both arms (334 vs 359 days, p= 0.3298).

. Tumor Response

Response evaluations were complete for 75% of patients enrolled on this study. Using
National Prostate Cancer Project criteria for tumor response, there were 65 (54 %) patients
who achieved partial response or disease stabilization on the M=H arm, and 57 (47 %) patients
on the H arm (p=0.20 per FDA).

Reviewer Comment: According to Listing 11, the majority of responses were, in fact, disease
stabilization. On the M+H arm, there were 10 PRs for an objective response rate of 8.4%,
whereas on the H arm, there were 2 PRs for an objective response rate of 1.6% (p=0.018).

- These responses were reported in summary form only and could not be independently
confirmed. The sponsor's descriptions of these responses are shown in the table below
‘(additional details provided in the Appendix).

The response duration for PRs was calculated using the date of partial response to the date of
progression or the date of last follow-up. For the PRs on the M+H arm, the median response
duration was 195 days (range 22-410+ days), whereas for the two PRs on the H arm, the
response duration was 315+ and 381 days. Given the small numbers of PRs in either arm,
and the incomplete documentation of tumor response and progression in the data listings,
one possible conclusion that can be drawn is that durable PRs did occur, but infrequently.

. Time to Disease Progression .
The median time to progression for patients on the M+H arm was 218 days versus 122 days
for patients on the H arm (p= 0.0654). The median time to progression or death for patients
on the M+H arm was 159 days versus 118 days for patients on the H arm (p= 0.0723).
Reviewer Comment: While these TTP calculations favor the M+H arm, the differences seen
are of borderline significance statistically.
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Table 20. Disease Status of Partial Responders in 9182
Patient Disease Site(s) Site(s) of Response Site(s) of Progression Response Duration

- (days)

Bone, marrow, Lymph node .- Bone 22

- lymph node

Bone Bone, PSA Evaluable disease 216

Bone, lymph node Bone, PSA Evaluable disease, PSA 142

Bone, pleura Bone, PSA Evaluable disease, 318

}- bone, PSA
Marrow PSA by 32% Continues with 410+
stable disease

NA PSA Evaluable disease 122

Bone Bone, PSA Evaluable disease 322

Bone, lymph node | Lymph node, PSA Bone 175
Marrow Bone, PSA Still Responding 101+
Bone, lymph node PSA Still Responding 143+
Bone- PSA Continues with 315+

stable disease
r—
Bone PSA Evaluable disease, PSA 381

. Reviewer Analysis of Time to Event Endpoints by Baseline Analgesic Use

Although both pivotal trials enrolled a majority (> 90%) of HRPC patients with bony

involvement, over a third of patients on the 9182 trial were relatively asymptomatic in
that they required no analgesics at study entry. Since such patients were ineligible for
enrollment on the CCI-NOV?22 trial, this constitutes a potential major difference in the patient
populations being evaluated on these two trials.

Although response rates (by NPCP criteria) were similar for patients regardless of analgesic
requirement at baseline, the median time to progression for patients who did not require
analgesics at baseline was significantly longer on the M+H arm compared to the H arm (218
vs 108 days). The median TTP for patients who required analgesics at baseline was also
longer on the M+H arm but the difference was not significant (310 vs 132 days; TTP curves
separated but later came together). Graphical representations of TTP for these two patient
subsets are included in the Appendix.
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Table 21. Median Time to Progression by Analgesic Requirement at Baseline -

Analgesics at Baseline No Analgesics at Baseline
. Outcome M+H H M+H H
(N=T3) =69) (N=42) (N=45)
Treatment Failures 33 41 21 27
Median (days) 310 132 218 108
Log-rank P value 0.4275 0.0243

No survival differences between treatment arms were noted for the two patient subsets.
Survival times may be confounded by the receipt of antineoplastic therapies after cessation of

the first randomized treatment.

Table 22. Median Time to Death by Analgesic Requirement at Baseline

Analgesics at Baseline No Analgesics at Baseline
Outcome M+H H M+H H
IN=73) (N=69) (N=42) (N=45)
Treatment Failures 4?2 39 17 12
Median (days) 276 312 531 Not reached
Log-rank P value 0.1228 0.9188

These results are exploratory and retrospective, and hence, should be interpreted with caution.
Possible conclusions regarding NPCP and palliative response criteria are:

1. NPCP criteria may allow the detection of a positive treatment effect (in terms of TTP,
not with respect to tumor response) in patients treated with mitoxantrone +
corticosteroids who were relatively asymptomatic (i.e., did not require analgesics at

baseline); whereas,

2. Palliative response criteria may allow the detection of a positive treatment effect (m
terms of changes in pain intensity and analgesic use) in symptomatic patients treated -

with mitoxantrone + corticosteroids who require analgesics.

. Effects on Analgesic Use -

Analgesic usage on study was scored on a scale of 0 - 4, with 0 = no analgesics, 1 =
nonnarcotic analgesics taken occasionally, 2 = nonnarcotic analgesics taken regularly, 3 =
narcotic analgesics taken occasionally, and 4 = narcotic analgesics taken regularly. Sponsor's
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Figures 4 and 5 show the mean analgesic score and the number of analgesic observations for
each treatment arm out to day 148. Baseline values were similar for patients on the M+H and
H arms, however, a trend toward a reduction in analgesic use over time was noted favoring the
M+H arm. Reviewer Comment: See sponsor's figures in Appendix. The analgesic use scale
in this study did not take into account the number of doses taken of each analgesic as did the
scale used in CCI-NOV22, "

. Change in PSA Levels

Baseline PSA levels were available for most patients enrolled on the study (missing for 3
patients on the M+H arm and for 7 patients on the H arm). Median baseline PSA levels were
similar for both treatment arms. When the lowest PSA levels noted are taken into account,
more patients on the M+H arm had a reduction in PSA from baseline of > 50% than patients
on the H arm (31% vs 17%, p= 0.023). PSA reductions of > 80% were noted in 13% of
patients on the M+H arm vs 5% of patients on the H arm (p= 0.051). Reviewer Comment:
Defining PSA response as an 80% or greater reduction from baseline is consistent with NPCP
response criteria which assign a PR to a patient with evaluable disease or bone-only disease if
the PSA level decreases by > 80% of the pretreatment value confirmed on two occasions.

. Quality of Life Assessments

Five measures were identified prospectively as important endpoints in the assessment of pain
and its effects: FLIC questions 11 and 13, SDS pain items 1 and 2, and the Impact of Pain on
- Daily Activities questionnaire (7 items). Briefly, these measures were:

1. FLIC Question 11: "How uncomfortable do you feel today", rated on a scale of 1 to 7
with 1 being the best score;

2. FLIC Question 13: "How much is pain or discomfort interfering with your daily
activities?", rated on a scale of 1 to 7 with 1 being the best score;

3. SDS Pain Item 1: The frequency of pain rated on a scale of 1 ("I almost never have
pain” to 5 ("I am in some degree of pain almost constantly");

4. SDS Pain Item 2: The intensity of pain rated on a scale of 1 ("When I do have pain, it
is very mild") to 5 ("The pain I have is almost unbearable"); and

5. Impact of Pain on Daily Activities: rated the following seven topics on a scale of 1 .-
("Does not interfere") to 11 "(Completely interferes"): general activity, mood, walking
ability, normal work, relations with other people, sleep, and enjoyment of life. A sum”
of all seven questions was used in the analyses.

Baseline vs day 42: Scores on these items were obtained on day 42 (+ 7 days) and compared
to baseline scores for patients on the two treatment arms. Change in actual scores from
baseline and the percent change from baseline were evaluated for all patients and for the subset
of patients on analgesics at baseline. No statistically significant differences between the two
treatment arms were noted for these five measures when evaluated by these methods.
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Reviewer Comment: Baseline QOL data were available for 198 of the 242 patients on this
trial. The number of patients evaluable both at baseline and at day 42 (+ 7 days) for these
analyses is relatively small. The sponsor stated that QOL data were incomplete either because
evaluations were not obtained, or possibly not entered into the database.

Table 23. Number of Patients Evaluible for QOL Analyses

All Patients All Patients on Analgesics at Baseline
QOL Measure M+H H M+H H
FLIC Ques 11 43 34 25 19
FLIC Ques 13 45 38 2 23
SDS Pain Item 1 ) 35 2 20
SDS Pain Item 2 38 34 2 20
Impact of Pain 40 33 23 19

Baseline vs best score: The same five measures were analyzed for best assessment achieved at
any time after study entry and for percent change from baseline to best assessment. There
were no statistically significant differences between the two treatment arms noted for these
measures, with the exception of SDS Pain Item 2 - pain intensity rated on a 5-point scale. For
37 patients on analgesics at study entry treated on the M+H arm, mean pain intensity scores

- declined from 2.4 to 1.9; for 38 patients on analgesics at study entry treated on the H arm,
mean scores declined from 2.3 to 2.2, a borderline significant difference (p= 0.0630). The
‘percent change from baseline to best assessment also favored the M+H arm (p= 0.0560). On
the SDS Pain Item 2, a score of 2 was "When I do have pain, it is mildly distressing", while a
score of 3 was "The pain I do have is usually fairly intense".

Reviewer Comments:

1. Missing QOL data has resulted in small numbers of patients being evaluated and only a
single best score is counted rather than consecutive improved scores over time as was
done in the CCI-NOV22 trial. Despite these shortcomings, the results here with the
SDS Pain Item 2 hint at the utility of a pain intensity scale in detecting treatment. -
differences among symptomatic patients with HRPC. )

2. At the recommendation of ODAC (see minutes of the 9/11/96 meeting, Section 9), time
trend analyses of analgesic use and pain intensity (as measured by the SDS Pain Item 2)
for individual patients on the two treatment arms will be carried out.
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4.24 Safety Results
. Deaths

Causes of death were available for 86% of the 116 patients reported dead: 52 on the M+H
arm and 48 patients on the H arm. The timing of deaths with respect to study drugs was not
provided. The most common cause of death was disease progression (28 and 29 patients dying
of prostate cancer on each treatment arm). On the M+H arm, there were 8 deaths due to
cardiopulmonary arrest and 1 due to congestive heart failure. On the H arm, there were 12
deaths due to cardiopulmonary arrest and 1 due to congestive heart failure. Other causes were
infrequent, but did include one death due to sepsis on M+H and one due to pneumonia on H.

. Serious Adverse Events

Eight patients on each treatment arm experienced serious adverse events. Only one of these, a
case of cerebral hemorrhage occurring on day 36 of therapy with M+H (patient was
considered to be possibly related to study drug.

Other than disease progression, on the M+H arm there was a single patient each with: cerebral
hemorrhage with subdural hematoma; DIC; endocarditis with fever and hypercalcemia with

nausea and dehydration; and interstitial pulmonary fibrosis/hemorrhage.

Other than disease progression, on the H arm there was a single patient each with: GI
- hemorrhage; duodenal/esophageal ulcers; and pneumonia.

. Treatment Withdrawals

Reasons for treatment withdrawals were available for 72% of the 242 patients enrolled on the
trial. Withdrawal due to excessive toxicity occurred primarily on the M+H arm.

Table 24. Reasons for Treatment Withdrawal

Reason M+H H
(N=85) (N=89)

Disease Progression 58 79 -
Toxicity 13 1
Death 3 2
Patient Refusal ’ 2 3
Completed Study/Max dose 4 0
Other 5 4




Case report forms for the fourteen patients withdrawn for toxicity were submitted and
reviewed. Of these, seven patients were removed from study for decreases in LVEF (listed
variously asa  >15% decrease from baseline or a grade 2 abnormality in cardiac function). -
These patients were: , These
documents did not state the cumulative mitoxantrone dose given. "Early CHF" was noted for
one patient "

. Adverse Events

Toxicities were graded on a scale of 1 to 5 according to Expanded Common Toxicity
Criteria. Selected adverse events occurring on the M+H and H arms are listed below (adapted
from sponsor's Table 11). These events include both those related and unrelated to study
drugs.

Table 25. Hematologic Adverse Events

Hematologic M+H H
Adverse Event (N=103) (N=103)

Leukopenia 88% 4%
-grades 3,4,5 55% 1%
Neutropenia 79% 3%
-grades 3,4,5 57% 1%
Thrombocytopenia 37% 9%

-grades 3,4,5 4% 0
Anemia 72% 4%
-grades 3,4,5 5% 2%

Reviewer Comments: Accordingto Expanded Common Toxicity Criteria,

leukopenia grades 3-4 is defined as WBC < 2000; neutropenia grades 3-4 is a granulocyte
count < 1000; thrombocytopenia grades 3-4 is a platelet count < 50,000; anemia grades 3-4
is a Hgb < 8. (While grade 5 toxicities were not defined, the sponsor combined grades 3-5 in
its adverse event tables.) Thus, the incidence of grades 3-5 toxicities as reported here are not
strictly comparable to the grade 4 toxicities reported for the CCI-NOV22 trial.

Grades 3-5 toxicities occurring in > 5% of patients on the M+H arm were: leukopenia,
neutropenia, anemia, sterility (6%), and elevations of alkaline phosphatase (11%). Grades 3-5
elevations of alkaline phosphatase occurred on the H arm with a frequency of 9%.
Hypercalcemia grade 1 or 2 was reported in 5 patients, two on the M+H arm, and three on
the H arm. '

Compared to the adverse events reported in the CCI-NOV22 trial, the following events were
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reported with greater frequency on this trial: anemia and edema (both arms); cardiac
dysfunction (M+H arm only). Compared to the adverse events reported in the CCI-NOV22
trial, the following events were reported with lower frequency on this trial: nausea,
hyperglycemia, and elevations of alkaline phosphatase (both arms).

Table 26. Non-Hematologic Adverse Events

Non-Hematologic : ;'I+H H
Adverse Event (N=103) IN=103)
Nausea 24% 10%
Fatigue 34% 17%
Alopecia 20% 2%
Anorexia 24% 15%
Constipation 8% 3%
Dyspnea 12% 8%
Edema 29% 17% |
Stomatitis 8% 2%
Vomiting - 11% 6%
Infection 18% 4%
Decreased Cardiac Function 16% V 0
Congestive Heart Failure 2% 1%
Impotence/Libido 8% 4%
| Sterility 6% 4%
Hyperglycemia 30% 31%
Elevated Transaminase 7 19% 17%
Elevated Alk Phos 39% 41%
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4.25 Sponsor's Conclusions

This study involved - institutions throughout the United States and was designed to
mimic typical oncology practice. Patients were eligible if they had disease progression
demonstrated by clinical signs and symptoms, imaging studies and/or isolated PSA elevations.
Patients were not required to have symptomatic HRPC it study entry. No crossover was
permitted.

The primary endpoint of survival was similar for patients on both treatment arms. These
results were possibly confounded by therapies given after the failure of primary treatment.

Using NPCP tumor response criteria, responses (partial responses + disease stabilization)
were comparable in both treatment arms. However, when only partial responses are evaluated,
a significantly improved response rate was noted for the M+H arm (8.4% vs 1.6%,
p=0.018). Median time to progression was longer for patients on M+H as compared to
patients H, with p= 0.0654.

A trend toward a reduction in analgesic use over time was noted favoring the M+H arm.

A statistically significant difference favoring the M+H arm was noted for PSA declines of >
80% from baseline, and for PSA declines of > 50% from baseline. '

Patients on both arms had similar baseline scores on QOL measures. There was a trend

- favoring the subset of patients on analgesics on the M+H arm with regard to best post-baseline
scores and percent change from baseline for the SDS Pain Item 2 (a 5-point pain intensity
scale).

This study did not reveal previously unreported adverse events. The rate of cardiotoxic events
was not higher than the rates reported in other studies of mitoxantrone.

The combination of mitoxantrone + hydrocortisone was effective for the treatment of patients

with hormone-resistant prostate cancer who have failed hormonal therapy. The combination
did not produce significant toxicity.
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5. Supportive Studies
5.1 CCI-NOV16: Mitoxantrone + Prednisone

. Study Design

Report of this phase 2 study of mitoxantrone plus low-dose prednisone as first line therapy for
HRPC was provided in Volume 8 of the NDA. The study, conducted at seven Canadian
centers between July 1989 and June 1990, was undertaken to define the palliative response
endpoint for subsequent use in the CCI-NOV22 trial (i.e., the phase 3 study of mitoxantrone
plus prednisone vs prednisone alone).

Eligible patients had a history of locally advanced (T4) or metastatic prostate cancer which was
hormone-resistant (defined as progression or recurrence in the face of a standard hormonal
maneuver) and a documented castrate serum testosterone concentration (< 30 ng/mL). All
patients were required to have disease-related pain not controlled by analgesics or
radiotherapy, and an ECOG performance status of 3 or better.

Palliative response was defined as at least a 50% decrease in analgesic use score from baseline
OR a 2-point decrease from baseline in a 6-point pain intensity scale and no increase in
analgesic use. A palliative response must be maintained for two consecutive treatment courses
(approximately 6 weeks). Reviewer Comments: This definition encompasses both primary
and secondary response criteria used in the analysis of the CCI-NOV22 trial. Analgesic use

- was computed for the week prior to the study visit date as follows: each dose of a non-narcotic
analgesic taken was assigned a 1; and each dose of oral narcotic was a 2. This was the same
scoring system used in CCI-NOV22, except that the latter trial also assigned each dose of IV
narcotic a score of 4.

Disease response was also defined in this study. A PR required a 50% reduction in
measurable tumor mass from baseline OR a 75% improvement from baseline in one the of the
markers for evaluable disease (PAP, PSA or CEA). Responses of this type were also to be
maintained for two consecutive treatment courses (approximately 6 weeks).

Patients kept daily analgesic diaries and completed the EORTC Core questionnaire and disease-
specific Prostate Module. Data from these two instruments, however, were not provided to the
sponsor and were not included in their final report. -

The mitoxantrone starting dose was 12 mg/nmy every 21 days. Dose modifications (either 2
mg/m’ up or down) were similar to.those in the CCI-NOV22 trial. The maximum cumulative
dose was 152 mg/m?. All patients received prednisone 10 mg PO daily as a single dose.

Orchiectomy patients were to have their hormone therapy withdrawn unless a documented
second line response had been observed. Non-orchiectomy patients continued on standard
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hormonal therapies, and were required to have a castrate testosterone level for a minimum of
one month.

. Baseline Patient Demographics

Twenty-seven patients were entered on this trial; ten of 'these (37%) were enrolled at Princess
Margaret Hospital. The median age was 70 years (range 54-87 years). The median time from
first diagnosis of prostate cancer was 2 years (range 1 to 15 years). Seven patients (26%) had
measurable disease. Bone was the most common site of metastases, occurring in 81% of
patients. Previous therapy consisted of orchiectomy alone 26 %, orchiectomy plus medical
therapy in 19%, and medical therapy alone in 56%. The median PSA level at baseline was
173 pg/L (range 6-1970 ug/L).

Baseline PI score was 1 in22%, 2 in41%, 3 or 4 in 34%. The median analgesic use score
was 13 (range 0-76). Additionally, the study report notes that the "palliative status of this
patient population was far from homogeneous, and the baseline analgesic use scores are not
normally distributed”. '

. Mitoxantrone Administration

The 27 patients completed a total of 126 courses of mitoxantrone and low-dose prednisone
(median of 4 courses). The median cumulative dose of mitoxantrone delivered was 48 mg/m?
(range 12-136 mg/m?). Reviewer Comment: Patients on this trial received less mitoxantrone
- than the 80 patients on the M+P arm of CCI-NOV22: a median of 4 courses vs 6.5, and a
median cumulative dose of 48 mg/m? vs 73 mg/m’. No information was provided on the
receipt of prior radiotherapy which may have hampered delivery of mitoxantrone.

. Palliative Response

Nine patients achieved either a complete (4 patients) or partial (5 patients) palliative response.
Thus, the overall palliative response rate was 33% (95% CI: 13-53%). Five responses were
achieved after the first treatment course; the remainder were documented after the second
treatment course. Response was maintained for a median of 4 treatment courses or 12 weeks
(range 6-27 weeks). ‘

The study report cautions that analysis of pain intensity revealed that one cannot account”
for any corresponding change in analgesic use. By increasing analgesic use, a patient's
pain level may decrease, independent of any effect of the study medication. For this
reason, the sponsor expects the analgesic score to be the more unbiased measure of pain
relief. In this study, no significant reduction in analgesic use was detected after any
treatment course. Thus, it was concluded that pain intensity should not be used alone in
the assessment of pain relief. '
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In addition, the study report states, "The non-sensitivity of the ahalgesic score to detect pain
relief seems to contradict the overall palliative response. However, the failure of the analgesic
use score to detect a significant response in the early treatment courses may be due to the non-
homogeneous nature of the patient population with respect to this score". "Small sample sizes,
especially in the later treatment courses, may account for the failure to detect a significant
change from baseline. Finally, this analgesic use score had not been validated prior to this
study, and perhaps a further review of the scoring system is required."

Reviewer Comments:

1. The statements quoted above lend insight to the choice of criteria for defining palliative
response in the pivotal phase 3 trial, CCI-NOV22. Recall that the primary endpoint
prospectively defined in that trial was an improvement in pain intensity without an
increase in analgesic use score. The second criterion for response, defined as an
improvement in analgesic score without an increase in pain intensity, was also assessed
and described in the study report. However, the sponsor's analyses of palliative
response duration and time to progression were based on those patients with a response
based on the primary criterion only.

2. The published report of this trial by MJ Moore et al. (JCO 12:689-694, 1994) states
that of 9 patients who had received total androgen blockade, 5 withdrew antiandrogen
therapy prior to starting mitoxantrone. Only one of these patients achieved a palliative
response. Antiandrogen withdrawal syndrome was not well recognized at the time the
study was performed. This publication is included in the sponsor's ODAC briefing
document.

. Disease Response

Three patients achieved either a partial disease response for an overall disease response rate of
11% (95% CI: 3-30%). One patient had a > 50% reduction in a measurable cervical lymph
node mass that was maintained for 8 treatment courses. The other two patients had a > 75%
reduction in PAP that was maintained for 6 courses in 1 patient and for two courses in the
other. Reviewer Comment: The published report of this trial states that using NPCP criteria,
there would be only one partial responder, and 12 patients with stable disease for more than 2
months.

-

. Other Efficacy Endpoints

The median time to disease progression (measured from the date of study entry) was 51 days
(range 20-545 days). The median survival was 172 days (range 50-810 days). Among
evaluable patients with adequate follow-up levels, a > 75% reduction in tumor markers was
noted for PSA in 4% of patients (1/23 patients) and for PAP in 31% (5/16 patients).
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Reviewer Comments:

1. Patients in the CCI-NOV16 and CCI-NOV22 trials experienced similar palliative
response rates (33% vs 38%) and rates of disease progression (56% vs 63%).
However, TTP and survival endpoints in this trial were surprisingly shorter than those
observed on the M+P arm of CCI-NOV22 (TTP: 51 vs 148 days; survival: 172 vs 339
days).

2. The published report of this trial included quality of life analyses. All 27 patients
completed baseline EORTC core QOL questionnaires and the Prostate Module.
Seventeen patients did not complete three on-study questionnaires, 16 due to disease
progression and one due to withdrawal from the study for other reasons. Social
functioning and pain scores, in particular, improved throughout the on-study period.
No demonstrable changes were noted in physical functioning or in global QOL scores.
These QOL instruments were later used in the pivotal CCI-NOV?22 trial.

. Safety Results

WHO Grade 4 hematologic toxicities were noted as follows: ANC < 500, 44%; ANC < 100,
7%; and anemia 4%. There were no reports of grade 4 thrombocytopenia. '

Nausea or vomiting was reported by 48% of paﬁents; no case was grade 2 or higher. Mild
alopecia was reported by 37%. Infections developed in 3 patients: one case each of shingles,
UTI and thrush.

. Treatment Withdrawals

Nine patients (33 %) completed the required treatment period of at least 8 courses. Fifteen
patients (56%) experienced disease progression prior to completing 8 courses. Two patients
developed concurrent illness (DVT or hypercalcemia) requiring protocol-violating therapy and
one patient developed claustrophobia after 1 week on prednisone which he attributed to
therapy.

No patient on this trial withdrew for toxicity (compared to 11 of 80 (14 %) patients on the
M+P arm of CCI-NOV22 who withdrew for this reason).

5.2 Princess Margaret Hospital Study: Prednisone Alone

Tannock et al. published the Princess Margaret Hospital experience with prednisone alone as
therapy for patients with metastatic prostate cancer (JCO 7:590-597, 1989; see sponsor's
ODAC briefing document). A retrospective chart review of 28 patients treated with
prednisone between 1976 and 1980 revealed that 25% had improvement in pain with a reduced
requirement for analgesics for a median of 5 months (range 2-11 months).

56



This observation lead to the development of a prospective trial in thirty-seven HRPC patients
with progressive symptomatic bone metastases despite estrogen therapy or previous
orchiectomy. Patients received either 5 mg prednisone gAM and 2.5 mg qPM or 5 mg bid. )
Patients on estrogen therapy were allowed to continue it on study.

Pain was assessed using the 6-point pain intensity scalé, and a more complex pain rating index.
Analgesic use was scored as in the CCI-NOV16 study, and patients were required to complete
17 linear analog self-assessment (LASA) scalés.

The median age was 62 years (range 46-76 years); the median interval from diagnosis of
prostate cancer was 27 mos (range 6-119 mos). Patients had received a median of 2 prior
endocrine therapies (including orchiectomy and different estrogens). The mean pain intensity
score was 2 and the mean analgesic use score was 10.

Of the 37 patients, 14 or 38% had improvement in pain and a decreased or stable requirement
for analgesics for a minimum of 1 month. Five patients became free of pain and required no
analgesics while seven patients experienced improvement for 3 to 30 months (median of 4
months). There was little evidence for consistent improvement in serum PAP or alkaline
phosphatase levels, or in xrays or bone scans. However, symptomatic response was associated
with a decrease in serum levels of adrenal androgens.

Reviewer Comments:

1. This pilot study demonstrated the use of pain intensity scores and analgesic use scores
in the evaluation of treatments for symptomatic patients with HRPC. The publication
does not state whether a predetermined decrease in pain intensity (e.g., 2 points) was
required to define response, as was the case in CCI-NOV16 and CCI-NOV22. Thus, if
any magnitude decrease was permitted, the palliative response rate could have been
inflated (compare the 38% response rate here vs the 12% response rate for patients on
the P arm in CCI-NOV22 using the primary criterion of response only).

2. As in the previous studies described in this review, the palliative response appears to
have greater sensitivity for assessing treatment effects in symptomatic HRPC patients as
compared to "objective" radiographic or biochemical methods of determining response.
No time to event parameters for the study population as a whole were provided.

-

5.3 Single Agent Mitoxantrone Therapy -

Single agent mitoxantrone therapy.administered every 21 days was evaluated in three phase 2
studies enrolling 104 patients. The CCI-NOV14 trial, with 38 HRPC patients, is reviewed in
detail below. Two additional published studies in this patient population were conducted by
SWOG (CK Osborne et al., Cancer Treat Rep, 67:1133-1135, 1983) and by Raghavan et al.
(Proc ASCO, 5:395, 1986). In the SWOG study poor-risk patients (n=20, age > 70 years,
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heavy prior chemotherapy or poor tolerance to chemotherapy, prior radiotherapy to > 25% of
bone marrow) received mitoxantrone 10 mg/m’ every 21 days. Good-risk patients (n=17) _
received mitoxantrone 12 mg/m? every 21 days. Patients received a median of five treatment
courses. Of 35 evaluable patients for response, two (6%) had an objective partial response
lasting 7 and 17+ months. In the study conducted by Raghavan et al., mitoxantrone 12-14
mg/m’ every 21 days was administered to 29 patients, none of whom had received prior
chemotherapy. The median cumulative mitoxantrone dose was 36 mg/n?. One patient
achieved a PR, while eight patients had improvement in pain, performance status and in QOL
measures.

Results of single agent mitoxantrone therapy given by other schedules have been published for
39 patients. Dosing schedules investigated were: escalating-dose continuous infusions (PW
Kantoff, et al., Am J Clin Oncol, 16:489-491, 1993); 3-4 mg/m? IV bolus weekly (TP Rearden
et al., Proc ASCO, 11:688, 1992); and, 10 mg IV bolus weekly (R Knop et al., Proc ASCO,
12:250, 1993). All studies showed modest objective response rates with improvement noted in
pain, performance status, or QOL measures. '

5.31 CCI-NOV14
. Study Design

Report of this phase 2 study of mitoxantrone as first line therapy for hormone-resistant
metastatic or locally advanced prostate cancer was provided in Volume 8 of the NDA. The
study was conducted by the . .. ,

between February 1984 and March 1988. As it was widely known that objective response by
NPCP criteria was not common, this study attempted to incorporate pain relief, performance
status and disease markers into the efficacy criteria.

Eligible patients had a history of prostate cancer which was hormone-resistant (defined as
progression or recurrence in the face of a standard hormonal maneuver) and a documented
castrate serum testosterone concentration (< 30 ng/mL). All patients were required to have an
ECOG performance status of 3 or better.

In addition to standard NPCP criteria for response, a palliative response was defined using a 5-
point scale (0=no analgesics; 1=ASA/Tylenol; 2 =codeine; 3 =oral narcotics; and, .
4 =parenteral narcotics). A CR required a decrease in pain score from 3 to 0 or from2to 0 ~
maintained for at least 6 weeks. A PR required a 2-point decrease (e.g., from 3 to 1) for at
least 6 weeks. A patient was not evaluable for a palliative response if the baseline pain score
was 0 or 1, or if the pain was not evaluated at or after 6 weeks. Reviewer Comments: This
definition of palliative response is essentially based on the type of analgesic used (at two
specific timepoints only?) and does not take into account the dose of analgesics consumed over
time. This scale was not used in the response evaluation of later trials.
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The mitoxantrone starting dose was 12 mg/n? every 21 days. The maximum cumulative dose
was 160 mg/m’.

. Baseline Patient Characteristics

Thirty-eight patients were enrolled with a mean age of 68 years (range 39-87 years). Twenty
patients were stage D,, 6 were stage D,, 8 were stage C, 3 were stage B, and 1 was stage B.
The mean time from diagnosis of prostate caicer to study treatment was 3.6 years (range 0.3-
12.1). Previous therapy consisted of orchiectomy alone in 37%, orchiectomy + medical
therapy in 18%, and medical therapy alone in 45%. The median ECOG performance status at
baseline was 2, and the median pain score at baseline was 2 (=codeine). Four patients had
baseline pain scores of 0 or 1 and were unevaluable for a palliative response.

. Efficacy Results

A total of 182 treatment courses were administered with a mean of 4.8 courses (range 1-8).
The median cumulative mitoxantrone dose delivered was 60 mg/n? (range 10-154 mg/m?).

There were no objective responses based on NPCP criteria. However, 11 of 34 evaluable
patients achieved a complete palliative response and 1 additional patient achieved a partial
palliative response, for an overall palliative response rate of 35%. A partial PAP response was
observed in 17% (5/29) of patients (defined as a > 75% decrease in PAP from an elevated
baseline of > 12 ug/L which was maintained for at least 6 weeks).

The median TTP (all patients, NPCP criteria) was 81 days (range 21-252 days). Median
survival was 238 days (range 40-570 days).

Reviewer Comments: Compared to patients on the M+H arm of the " trial, the
median TTP (81 vs 218 days) and survival (238 vs 334 days) results in this trial are shorter
(both trials defined progression using NPCP criteria). This is surprising given that nearly a
third of the study population had stage B or C prostate cancer. On the other hand, most
patients had a performance status of > 2. The omission of corticosteroids in the CCI-NOV 14
trial also may have resulted in a less satisfactory outcome.

. Safety Results
There were no unexpected toxicities observed. There were no withdrawals for toxicity.
Primary cause of death was reported as prostate cancer in 28 patients, as marantic endocarditis,
congestive heart failure or CVA in-1 patient each, or as missing in 6 patients.

5.4 Mitoxantrone plus Other Cytotoxics

Additional phase 2 studies of mitoxantrone in combination with other cytotoxic agents have
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been conducted in HRPC patients. CCI-NOV6 evaluated mitoxantrone/5FU/mitomycin C.
Two studies evaluated mitoxantrone/cisplatin (CK Osborne et al., Eur J Cancer, 28:477-478,
1992; and J Kuhbock et al., Rec Adv Chemother, 1031-1033, 1994) and one study evaluated
mitoxantrone/SFU/high-dose folinic acid (R Magarotto et al., Ann Oncol, 5(Suppl 8):73,

1994). Efficacy results in these trials are consistent with those cited above for mitoxantrone
alone or mitoxantrone plus corticosteroids. -
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6. Integrated Summary of Efficacy

Phase 1/2 trials of single agent mitoxantrone conducted in HRPC patients in the early 1980s
showed modest cytotoxic activity in this patient population using standard disease response
criteria. Studies conducted in the mid to late 1980s also demonstrated effects of mitoxantrone
on cancer-related symptoms, particularly pain. In general mitoxantrone was reasonably well
tolerated.

Two phase 3 studies comparing mitoxantrone plus corticosteroids vs corticosteroids alone have
been conducted and serve as the pivotal trials for this supplemental NDA. The studies were
both multicenter and open-label in design and evaluated similar dosing regimens. The studies
differed in their requirement for symptomatic patients, in the crossover design, in the choice of

primary efficacy endpoints and QOL instruments.

The tables below summarize important features of these phase 3 trials and two earlier pilot
phase 2 studies, the CCI-NOV16 trial (mitoxantrone plus prednisone) and the CCI-NOV14
trial (mitoxantrone alone).

Table 27. Comparison of Phase 2 and 3 Trials of Mitoxantrone + /- Corticosteroids

Feature CCI-NOV22 9182 CCI-NOV16 CCINOV14
Design Randomized Randomized Phase 2 Phase 2
Crossover? Yes No NA NA
. Treatment Arms M+PvsP M+Hvs H M+P M
# Patients 80 vs 81 119 vs 123 27 38
Prior Chemo? No No No No
Pain at Entry Yes Not mandatory Yes Yes
Antiandrogen Probably not Probably Yes, in 4/9 NA
Continued? patients
Primary Endpoint Palliative Survival Palliative NPCP Response
Response Response
QOL Assessed? Yes Yes Yes No
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Table 28. Characteristics of Patients Receiving Mitoxantrone + Corticosteroids

Characteristic - CCI-NOV22 1 9182 CCI-NOV16 CCI-NOV14
. M+P M+H M+P M
Median Age (years) 67 ¥/’ .- 70 68
% w/ Bone Mets 98% 91% 81% NA
Performance 37% 14% NA 74%
Status > 2
Mean PI Score 2 NA 2 NA
at Entry
Mean Analgesic 26 2 23 2
Score at Entry (0-4 scale) (=codeine)
Median Baseline 180 167 173 150
PSA (ug/L)

Table 29. Efficacy Results for Patients Receiving Mitoxantrone + Corticosteroids

Endpoint CCI-NOV22 9182 CCI-NOV16 CCI-NOV14
M+P M+H M+P M
Median A 73 NA 48 60
Cumulative Dose
(mg/m’)
Overall Palliative 33% 35%
Response (PI/analgesic use) (analgesic use)
NPCP Response 4% 0
(PRs only)
PSA Reduction 4% NA
(PSA dec > 75%)
Response Duration 84 NA .
(days) (palliative
response)
Median TTP 51 81
(all patients, days)
Median Survival 172 238
(all patients, days)
! p=0.055 ? p=0.011 3p=0.0004 ‘p=0.0001 *p=0.018 ‘p=0.051
p=0.0654
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The shaded areas refer to efficacy endpoints in the pivotal phase 3 trials that approached or
achieved statistical significance for the mitoxantrone + corticosteroid arm over the
corresponding corticosteroid arm. The corrected response duration and TTP results for the

CCI-NOV22 trial are given here.

The next two tables summarize important features of patients receiving corticosteroids alone on

the two pivotal phase 3 trials.

Table 30. Characteristics of Patients Receiving Low-dose Corticosteroids

Characteristic CCI-NOV22 9182
: Prednisone Hydrocortisone

Median Age (years) 67 72

% w/ Bone Mets 95% %%

Performance Status > 2 38% 11%

Mean PI Score at Entry 2 NA
Mean Analgesic Score 19 2

at Entry (0-4 scale)
Median Baseline PSA 156 167
(ng/L)

Table 31. Efficacy Results for Patients Receiving Low-dose Corticosteroids

Endpoint CCI-NOV22 2182
Prednisone Hydrocortisone
Overall Palliative 21% NA
Response
Disease Response NA 1.6%
(NPCP, PRs only)
PSA Reduction 5% 5%
(PSA decrease > 75%) (PSA decrease > 80%)
Response Duration 57 315+, 381
(days) (1* + 2° palliative response) (NPCP, 2 PRs only)
Median TTP g 69 122
(all patients)
Median Survival 324 359
(days)
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Interpretation of QOL resuits is made difficult by missing values and by the use of multiple
comparisons. In general, patients in both arms of the two phase 3 trials had comparable QOL
findings at baseline. On the CCI-NOV?22 trial, there was a trend favoring better results in
patients treated on the M+P arm when measures evaluating disease-related symptoms were
assessed. On the trial, there was a trend favoring better results in patients on the
M+H arm for pain-related measures, particularly for the subset of patients who required
analgesics at baseline. In the Princess Margaret Hospital pilot study of prednisone alone,
reduction in pain was also associated with improved overall well-being.

The sponsor's major conclusion is that the combination of mitoxantrone + corticosteroids
results in a nearly double palliative response rate and in a nearly double duration of response
over corticosteroids alone.

Reviewer Comments:

1. The sponsor's conclusion is based primarily on the findings of the CCI-NOV22 trial, as
the " trial did not assess palliative response.

2. The CCI-NOV 16 pilot trial (mitoxantrone + prednisone) supports the idea that
palliative response can be achieved in a third of patients, however, time to event
endpoints are shorter than those noted in the phase 3 CCI-NOV22 trial.

3. The CCI-NOV 14 trial (mitoxantrone alone) supports the contention that NPCP criteria

: are less sensitive than measures of palliative response in discerning treatment effects
that primarily impact on disease-related symptoms. However, time to event endpoints
on this trial are shorter than those noted in the phase 3 ° trial that utilized NPCP
criteria.
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7. Integrated Summary of Safety

Detailed safety information is available for a total of 353 patients treated with mitoxantrone,
including 274 patients who received mitoxantrone in combination with corticosteroids. Section
4 of this review summarizes the major findings for the two pivotal trials. The adverse events
reported in these two trials were not different from that,reported for mitoxantrone's labeled
indication (acute non-lymphocytic leukemia). When mitoxantrone is administered at doses of
12 to 14 mg/m’ every 21 days, the principal toxicity is myelosuppression, particularly
neutropenia. '

Decreases in LVEF and congestive heart failure occur. Product labeling states that for patients
who receive a cumulative dose of 140 mg/n?, the cumulative probability of developing
moderate or serious decreases in LVEF is 13%, and of congestive heart failure, 2.6%.
Cardiotoxicity may be more common in patients with pre-existing cardiac disease or in those
who previously received anthracyclines or mediastinal radiotherapy. Labeling recommends
that such patients should have regular monitoring of LVEF from the start of therapy.

There was no evidence of clinically apparent drug-drug interactions when mitoxantrone was
administered with corticosteroids. In particular, there was no evidence for increased nausea,
vomiting, alopecia, marrow suppression or cardiotoxicity for the combination compared to
single agent mitoxantrone administered to patients with HRPC or other solid tumors.

The only known long-term adverse event resulting from mitoxantrone administration is the

- development of rare cases of secondary leukemia one to five years later. This observation is
consistent with events following administration of other topoisomerase II inhibitors. The
leukemias are characterized by non-random cytogenetic abnormalities, low response rates to
standard chemotherapy regimens, and poor outcomes. No cases of secondary leukemia have
been reported among HRPC patients who received mitoxantrone.

. Post-Marketing Surveillance

In addition to the safety results reported for individual trials, the entire mitoxantrone post-
marketing database at Inmunex Corporation was searched for COSTART terms reported five
or more times since mitoxantrone's approval in the US in 1987. The only unlabeled events
reported five or more times are: death (19 events), dehydration (5 events), subdural hematoma
(5 events), and skin discoloration (10 events).

Dehydration may be a complication of vomiting and diarrhea, both of which are expected
adverse events with mitoxantrone. Skin discoloration is associated with the blue color of
mitoxantrone which may extravasatée from an injection site (blue sclera and urine are labeled).
The five reports of subdural hematoma were contained in one publication involving intensive
chemotherapy for acute myeloid leukemia (E Jourdan et al., Brit J Haematol, 89:527-530,
1995). The authors did not single out mitoxantrone as the cause. Rather, the etiology of these
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events was believed to be related to meningeal leukemic infiltration and hyperleukocytosis.

In addition to one death due to disease progression, the causes of death reported were:

" Table 32. Post-Marketing Deaths in Patients Receiving Mitoxantrone

Cause of Death Frequency Labeled?
Acute tumor lysis syndrome 2 " Yes
Arrhythmia 1 Yes
Cardiac arrest due to intrapleural injection 2 No
Cerebral infarct due to thrombocytopenia 1 No
- Congestive heart failure 3 Yes
Secondary leukemia 3 Yes
Sepsis 3 Yes
Multisystem organ failure 1 No
Neurologic toxicity due to high dose Ara-C 2 No

Reviewer Comment: The sponsor has proposed additional statements in product labeling

regarding dehydration, injection site reactions, and skin discoloration.

The sponsor’s conclusions are that mitoxantrone 12 to 14 mg/n? every 21 days is well
tolerated by the somewhat older patient with HRPC. No differences were noted in the safety
profile of the two starting doses evaluated. No unexpected adverse events occurred in the

HRPC patients studied thus far.
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8. Four-Month Safety Update

A 4-month safety update was submitted on 9/9/96 that provides updated safety information forkl
the two phase 3 trials available as of June 3, 1996 (for the CCI-NOV22 trial) or July 3, 1996
(for the ' 9182 trial).

. CCI-NOV22 Trial

Since the original filing of this supplemental NDA in May 1996, there have been four
additional deaths among patients enrolled on this study. One patient treated on the M+P arm
and three patients on the P arm who later crossed over to the M+P arm have died as of their
last follow-up. At least one year had elapsed between the date of last mitoxantrone
administration and date of death. Reasons for death were not provided. In summary, there
have been a total of 154 deaths (76 on the M+P arm, 78 on the P arm) on this study.

There have been no additional reports of treatment withdrawals due to toxicity.

Twenty-two previously unreported SAEs were recorded for 22 patients at 7 sites. On the

M +P arm these were: back pain/spinal cord compression (2 patients), GI symptoms (3
patients), pain (2 patients), pneumonia (1 patient), cardiorespiratory failure (1 patient), and
general wasting (1 patient). On the P arm SAEs were: back pain/spinal cord compression (3
patients), GI symptoms (2 patients), pain (1 patient), pneumonia (1 patient), GU symptoms (1
patient), hip fracture (1 patient), hyperglycemia (1 patient), and disease progression (1 patient).
- One patient on the P arm developed a blood clot after crossover. In summary, a total of 65
SAEs were reported, with 31 on the M+P arm and 34 on the P arm (26 prior to crossover).
There have been no new reports of cardiotoxicity.

No additional information on clinical laboratory results has been reported, thus an updated
tabulation of hematologic adverse events could not be created.

The table below lists selected non-hematologic adverse events included in the original filing or
in this update that occurred in patients on the M+P arm or on the P arm prior to crossover. A
complete listing of adverse events is provided in sponsor's Table 1 of the safety update. The
information provided by investigators did not permit the assignment of intensity grading. -
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Table 33. Non-Hematologic Adverse Events (Any Intensity)

. M+P P
Nqn-Hematologic (N=80) (toxicities prior to crossover)
Adverse Event (N=81)
Nausea 61% 35%
Fatigue -39% 14%
Alopecia 29% 0
Anorexia 25% 6%
Constipation 16% 14%
Dyspnea 11% 5%
UTI 9% 4%
Edema 10% 4%
Mucositis 10% 0
Vomiting 5% 3%
Systemic Infection 10% 7%
Pneumonia 4% 3%
Decrease in LVEF 8%+ 0
CHF 4% 0
Hyperglycemia 80% 75%
Elevated SGOT 34% 36%
Elevated Alk Phos 79% 94%
Elevated LDH 32% 30%

*includes two cases of CHF

9182

Seventy-six new adverse events gr;ded as
on the H arm). The majority of these events were hematologic or laboratory abnormalities.
The tables below show adverse hematologic and non-hematologic events of any severity, and

are derived from sponsor's Table 2. Reviewer Comment: At the ODAC Meeting (9/11/96),
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Twenty-six additional deaths occurred since the filing of this supplemental NDA: 12 deaths on’
the M+H arm and 14 deaths on the H arm. Reasons for death were not provided. The total
number of deaths for patients on this study is 142 (73 on the M+H arm, 69 on the H arm).

3/4 were reported (66 on the M+H arm, 10




the sponsor indicated that 54% of patients on the M+H arm had an ANC < 500, 11% had
neutropenic fever (no specific definition provided), and 4% had a platelet count < 50,000.

Table 34. Hematologic Adverse Events (Any Severity)

P

Hematologic

M+H

Adverse Event (N =112) (N =Hll$)
Leukopenia 87% 4%
Neutropenia ‘ 79% 3%

Thrombocytopenia 39% 7%
Anemia 75% 39%

Table 33. Non-Hematologic Adverse Events (Any Severity)

Non-Hematologic

M+H

Adverse Event (N=112) (N =Hl 13)

Nausea 26% 8%

Fatigue 34% 14%

Alopecia 20% 1%

Anorexia 22% 14%
Constipation 7% 2%
Dyspnea 15% 8%

Edema 30% 14%
Stomatitis 8% 1%
Vomiting 11% 5%
Infection 17% 4%

Decreased Cardiac Function 18% 0

Congestive Heart Failure 2% 1%
Impotence/Libido 7% 3%
Sterility 5% 3%
Hyperglycemia 31% 30%
Elevated Transaminase 20% 14%
Elevated Alk Phos 37% 38%
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. Additional Information

There is no new safety information related to dose, no new information on drug-drug
interactions or long-term adverse events. A spontaneous post-marketing report from Japan
(15-day report to FDA, 96-05-0071) stated that a 36 year old female with acute lymphocytic
leukemia had received an accidental intrathecal injection of 15 mg of mitoxantrone and
developed lower extremity paralysis.

. Summary and Conclusions
The additional safety information presented in this update is consistent with the safety profile
of mitoxantrone previously reported in the original filing of this supplemental NDA. Survival

remains similar for hormone-resistant prostate cancer patients treated on the pivotal phase 3
trials, CCI-NOV22 and 9182, regardless of treatment assignment.
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9. ODAC Meeting (9/11/96)

Efficacy results for hormone-resistant prostate cancer patients enrolled on the two open-label
controlled trials comparing mitoxantrone plus corticosteroids versus corticosteroids alone are
shown below. P values are given for those comparisons that approached or achieved statistical
significance. Selected disease-specific quality of life measures showed consistent trends in favor
of the combination, but differences between treatment arms were not statistically significant.

CCI-NOV22 9182
Efficacy
Endpoint Mitoxantrone/ Mitoxantrone/
Prednisone Prednisone Hydrocortisone Hydrocortisone
N=80 N=81 N=119 N=123
Palliative Response Rate 21 (26%) 10 (12%) NA NA
(1° Criterion) p=0.029
Palliative Response Rate 28 (35%) 17 (21%) NA NA
(1° + 2* Criteria) p=0.055
NPCP Response NA NA 54% 47%
(PRs + stable disease)
Response Duration 207 57 NA NA
(1° + 2° responders, days) p=0.0007 :
PSA 27% : 5% 13% 5%
Reduction p=0.011 p~0.051
(PSA decrease >75%) (PSA decrease > 80%)
Time to Progression 168 62 218 122
(all patients, days) p=0.0001 p=0.0654
(pain intensity/analgesic use) (NPCP criteria)
Survival 339 324 334 359
(median, days)

(Reviewer Comment: For the CCLI-NOV22 trial, the response duration and TTP have been re-
calculated; Tables 29 and 31 of this review list the corrected results.)

Question 1. Usually pain assessments are blinded since pain scales are sensitive to small changes
that may or may not be due to the treatment of interest. In the CCI-NOV22 trial, palliative '
response was defined as a 2-point decline on a 6-point pain intensity scale with stable analgesic
use lasting > 6 weeks. Do you agree that this 2-point improvement in pain intensity in patients
with hormone-resistant prostate cancer is clinically meaningful when measured in an unblinded
setting? ‘

The primary reviewers, Dr. James Krook and Dr. Howard Scher, stated that the lack of blinding
in this trial did not adversely affect the findings and that a 2-point improvement in pain intensity

71



measured on a 6-point scale was clinically meaningful in the study population.

Dr. Richard Simon asked for clarification with respect to the patients on the P arm who later
crossed over. A total of 48 patients crossed over to M+P. Thirty of these patients had
progressed on P prior to crossover, while 18 patients had stable disease prior to crossover. The
median cycle of crossover was 5 cycles for both progressed and stable disease patients:

Dr. Simon also suggested that the 18 stable disease patients should be censored at the time of
crossover for the TTP analysis. The FDA analysis had considered these patients as treatment
failures if they ultimately progressed after crossover, a more conservative approach. Dr. Simon
was not certain his suggested method would change the TTP analysis much.

Dr. Simon also suggested that time trends analyses for pain intensity and analgesic use for
individual patients on the P arm be performed, comparing patients who crossed over to M+P with
those who remained on the P arm.

The vote on Question 1 was 9 Yes, 0 No.

Question 2. In the two trials, progression was measured using different criteria. Do you agree
that the TTP results based on NPCP criteria - trial) support the TTP results in the CCI-
NOV?22 trial which were based on worsening pain and increasing analgesic requirement?

Concerns were voiced regarding the incomplete nature of the study report. Over 75% of
. the QOL data was available for submission, but the remaining data was missing due to difficulties
in reaching patients by phone to obtain follow-up.

Dr. Krook asked about performance status on study. Drs. Nicholas Vogelzang and Philip
Kantoff, representing _ stated that performance status scores were collected for each
cycle but that only baseline data were submitted to the NDA. They stated that on study
performance status scores could be provided to the FDA, but they could not comment on how
complete this dataset was. '

Dr. Simon stated that the sponsor's presentation of mean analgesic use scores was "inadequate"
and suggested that time trends analysis of analgesic use and pain intensity scores for individual
patients on the two treatment arms be performed.

The consensus of opinion was that the trial was supportive of the CCI-NOV22 in that it
confirmed the acceptable safety profile of the mitoxantrone + corticosteroid combination in
_—————hormone-Tesistant prostate cancer patients. _However, the study was sufficiently different
from the CCI-NOV?22 trial in terms ‘of primary endpoints and their definition, so that it could not
be considered supportive in terms of efficacy. However, it was pointed out by several members
that none of the findings of the study went against the CCI-NOV22 trial, and that there
were trends favoring the mitoxantrone + corticosteroid combination over corticosteroids alone.
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Dr. Justice asked if the phase 2 trial of mitoxantrone + prednisone (CCI-NOV16), that was
conducted prior to the CCI-NOV22 trial and which piloted many of the QOL scales used in the
latter trial, could be considered supportive. ODAC members responded in the negative, viewing -
this trial as exploratory, unblinded, and uncontrolled.

The vote on Question 2 was 0 Yes, 9 No. ; — -

Question 3. Given the known toxicities of mitoxantrone (especially myelosuppression and
cardiotoxicity), does the combination of mitoxantrone plus corticosteroids offer net clinical
benefit to patients with hormone-resistant prostate cancer?

ODAC recommended that FDA perform additional analyses suggested by Dr. Simon with
regard to crossover patients on the CCI-NOV22 to confirm that they had, in fact, received an
adequate course of treatment with corticosteroids alone. It was recommended that the sponsor
submit to the FDA any additional data from the study that was available, particularly
analgesic use and performance status scores on study. FDA was to perform additional time
trends analyses on analgesic use and pain intensity scores for individual patients on this study.

Assuming that the findings of the CCI-NOV22 trial held up and that the QOL data from the
study did not negate the first study, the committee recommended approval of the
mitoxantrone + corticosteroid combination for hormone-resistant prostate cancer.

The vote on Question 3 was 6 Yes, 2 No, 1 Abstaining.
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10. FDA Requests for Information (9/18/96)

In order to address the clinical and statistical concerns of ODAC members raised at the
September 11, 1996 meeting, FDA made the following written requests of Immunex
Corporation.

. ~ Fax Transmittal of 9/18/96
A. CCI-NOV22

1. Time to progression: We appreciate Dr. Rubin's efforts thus far to show that the statistical
difference between the two treatment arms is highly significant despite "worse case"
assumptions. However, the TTP analysis that is to be written in product labeling must
accurately reflect protocol-specified definitions of progression (as outlined in Section 10.5 of
the protocol). Thus, for patients who do not progress by pain intensity or analgesic use,
radiologic progression or requirement for radiotherapy were to have been used by investigators
as criteria for progression. As per our conversation with Dr. Rubin on 9/17/96, a TTP
analysis based on protocol specifications of progression was forthcoming.

B. 9182 Trial

1. Please provide an update on the status of the study: what data are now available
that were not at the time of the original filing, what data will be forthcoming in the near future,
- etc. Please submit any additional data that may have become available with regard to a)
response evaluations, b) times to progression, c) analgesic use (Listing 13), or d) pain intensity
(SDS Pain Item 2, Listing 20). Please submit baseline and on-study performance status scores
for all patients. A complete, final study report for - 9182 should be submitted to the
NDA when it is available.

2. In the interest of time our statistical reviewer, Dr. Tony Koutsoukos, will be performing
the time trend analyses for analgesic use and pain intensity for individual patients on the two
treatment arms, as suggested by Dr. Richard Simon. We invite Dr. Rubin to join him
collaboratively in this effort.

Reviewer Comments: In order to address Dr. Simon's concern about the length of treatment
received on the two arms of the CCI-NOV?22 trial, Dr. Koutsoukos plans to further assess the™
time to response for patients on each of the two treatment arms using Kaplan-Meier plots,
evaluating primary responders only, as well as all responders. In addition, he will assess times
to crossover for patients on the P arm, comparing those who progressed prior to crossover
with those who had stable disease prior to crossover. The primary data required for these
analyses was submitted in the original filing and did not have to be requested at this time.
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. Fax Transmittal of 10/9/96

We are requesting clarification of your response (on 10/4/96) to FDA's Question A (faxed
9/18/96) regarding the calculation of TTP for patients enrolled on the CCI-NOV?22 trial.

Comparison of the TTP for non-responders listed in the original report (Listing 10y with TTP
data listed in Listing 1 (10/4/96) revealed changes in an additional 8 patients. These patients
are: h

Subject No. Treatment Group Original Report Current Analysis
P 41 69+
P 75 11+
P 41 84+
P 128 86+
P 42 196
P 149 149+
P 70 70+
P 108 108+

- For each patient whose TTP has changed from that originally reported in the NDA, please
provide a brief explanation for the change. In particular, please address:

a) why a patient who had progressed according to Listing 10 in the original report is now
listed as censored (M +P arm: ; Parm: ¢ ,
.; and

b) the disparate TTP data for progressed patients (M+P arm: , P arm:
4, and

~Y -1

Reviewer Comments: In order to address Dr. Simon's concern about the length of treatment
received on the two arms of the CCI-NOV?22 trial, Dr. Koutsoukos plans to further assess the”™
time to response for patients on each of the two treatment arms using Kaplan-Meier plots,
evaluating primary responders only, as well as all responders. In addition, he will assess times
to crossover for patients on the P arin, comparing those who progressed prior to crossover
with those who had stable disease prior to crossover. The primary data required for these
analyses was submitted in the original filing and did not have to be requested at this time.
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. Fax Transmittal of 10/16/96

We are requesting clarification of your response (on 10/11/96) to FDA's question (faxed
10/9/96) regarding the calculation of TTP for patients enrolled on the CCI-NOV?22 trial.

1. For patient', please provide the reason code for original and current TTP calculations.

2. For patxentd using reason code A, should the date of progression be 9/22/94 rather
than 7/13/94?

3 Patienm a responder by secondary criteria, progressed by CT scan in cycle S (per
CRF) but did not progress by PPI or analgesic score. According to protocol section 10.5.2,
evidence for progression of existing lesions at any time was to be considered progression.
Why is radiologic information not being utilized in this case, or for any other patient who is
not a primary responder? Please identify any additional patients that may have been censored
for TTP in the current analysis who also had radiographic evidence of progression prior to
assessment of progression. Please provide the dates of radiographic progression, and a
calculation of TTP based on these dates for comparison to your current TTP analysis.
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11. Additional Analyses

The following analyses were performed to address ODAC's concerns raised at the September
11, 1996 meeting. Most analyses were performed by the FDA or the sponsor independently,
w1th the exception of the re-calculation of the TTP endpomt for the CCI-NOV22 trial which
required a joint effort.

. Were patients on the P arm given adequate treatment prior to crossover?

This analysis was carried out by the FDA medical reviewer. The mediah cycle of response for
patients on each treatment arm (prior to crossover) was similar:

Patient Group No. of Patients Median Cycle of Response (range)
M+P: 1° Responders 21* 4(3-10)
M+P: 2° Responders 7 4(3-8)
P: 1° Responders 10 4(3-6)
P: 2* Responders 7 33-06)

*excludes patients #68 and 75 with response durations of 0 days

A total of 48 patients on the P arm crossed over to the M+P arm. Of these, 30 patients
progressed on P prior to the crossover; the median cycle of crossover for this group was 5
(range 3 - 16 cycles). Five patients (17%) subsequently achieved responses on M+P after a
median of 4 cycles (range 2-5 cycles).

Eighteen patients crossed over who had stable disease on P. The median cycle of crossover
for this group was also 5 (range 2 - 12 cycles). Four patients (22%) achieved responses on
M+P, all at 3 cycles. (Note: these responses were not included in the calculation of response
rate for the M+P arm since they occurred after crossover.)

The FDA statistical reviewer performed time trend analyses for pain intensity (prior to
crossover) for the 48 crossover patients compared to 22 patients who remained on the P arm.
The two-sided t test p value (0.012) was in favor of the patients who did not crossover. Time
trends for pain intensity for the 18 patients with stable disease prior to crossover were
compared to the 22 patients who did not crossover. Again, the two-sided t test p value (0.05)
was in favor of the patients who did not crossover. . These findings are consistent with the idea
that worsening pain was the pnmary reason for crossover. (See Dr. Koutsoukos' review for
details.)

Reviewer's Conclusions: Patients who progressed on P and those with stable disease on P
had similar median treatment durations prior to crossover, and similar response rates to M+P
after crossover. Patients who had stable disease on P appeared to have worse pain intensity
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scores over time compared with patients who did not crossover. “Note that response rates after
crossover appear to be lower than the 35% response rate for patients on M+P as initial
treatment. This lower response rate correlates with the lower number of mitoxantrone doses
delivered after crossover (see Section 4.13 of this review). Despite this, overall survival for
crossover patients (12.7 months) was similar to that for patients initially treated with M+P
(11.3 months).

. Re-calculation of Time-to-Event Endpoints

At FDA's recommendation, the definition of progression as outlined in Section 10.5 of the
CCI-NOV22 trial would be utilized to calculate response duration and TTP, rather than the
sponsor’s "worst case” assumptions. A tabulation of TTP in days for all patients was
provided by the sponsor, confirmed by FDA, and included in the Appendix. It compares
the TTP as reported in the original submission, in the sponsor's submission of 10/9/96 (faxed
10/11/96), and in the current analysis. Explanations regarding how and which criteria were
used to determine progression are provided for each patient. The following rules have been
applied in the current and final analysis.

1. Primary responders were declared progressed using pain intensity or analgesic use criteria
or clinical evidence of worsening disease if the latter was noted before meeting pain intensity/
analgesic criteria. Subjects with no evidence of progression by pain intensity, analgesic
criteria, or other clinical criteria were censored at the date of last follow-up. This rule was
generally followed in all analyses. :

2. The remaining patients (including secondary responders, patients with stable disease or
:progression as the best response) were declared progressed using pain intensity and analgesic
use criteria only in the original submission. In the current analysis, clinical criteria are also
used. Again, patients with no evidence of progression by pain intensity, analgesic use or
clinical criteria were censored at the date of last follow-up, regardless of the reason for study
discontinuation. :

3. In the protocol, progression by pain intensity was defined as an increase of one unit on the
pain intensity scale relative to the "best" previous value maintained for two consecutive visits.
In the original submission, a "best” score could occur at any time, including times following
the cycle at which the pain intensity criterion is being assessed. In the current analysis, the
"best" score is restricted to any time prior to assessment of the pain intensity criterion.
4. In the protocol, progression by analgesic score was defined as an increase of > 25% in
analgesic score relative to the "best" previous value maintained for two consecutive visits. In
the original submission, analgesic scores were compared to baseline rather than best score. In
the current analysis, analgesic scores are compared to the best score at any time prior the
assessment of the analgesic score criterion.
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5. Fourteen patients had only one pain intensity cycle reported in the database. In the original
analysis, these patients were assessed as missing, i.e., not evaluable for TTP. In the current
analysis, four of these patients are censored at day 20 (end of cycle 1) for the calculation of
TTP (patient@f on the M+P arm and patients . on the P arm). The
remaining ten patients are progressed on clinical criteria.

6. In the original submission, all patients on the P arm without evidence of pain intensity or
analgesic score progression prior to or after crossover who crossed over were treated as
progressed at the time of crossover. In the current analysis, patients who did not progress
prior to crossover using pain intensity or analgesic score criteria were censored.

7. In the original submission, if a patient progressed after crossover, then the progression
dates after crossover were used to determine TTP. In the current analysis, patients who
crossed over were declared progressed prior to or at the time of crossover, or censored at the
time of crossover.

The table below lists the final outcomes for each patient enrolled on the CCI-NOV22 based on

Criterion for Progression
Treatment Arm , . Censored*
Pain Intensity Analgesic Use Clinical/RTReq'd
M+P 15, 22, 40, 41, 63, - 4,122, 126, 21, 51, 92, 95, 98,
1° Responders 102, 103, 107, 111, 135,142 150
114

M+P
2* Responders

10, 128
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104, 151

*At last pain intensity determination or at crossover

M+P 8, 16, 18, 23, 37, 5, 26, 35, 38, 88, 2,20, 31, 52, 57, 9, 32, 50, 68, 70,
All Others 46, 49, 97, 113, 108, 116, 124, 137, | 61, 66, 67, 72, 83, 75,717, 79, 82,
119, 125, 143, 152, 139, 145 84, 89, 99, 120,
157 138, 146, 155, 161

the current analysis. Patients are grouped as 1) primary responders, 2) secondary responders,
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or 3) all others. Patients shown in boldface type had a change in TTP from the original
submission. For patients on the P arm who were censored at the time of crossover, the cycle
of crossover is shown in parentheses. Clearly, inclusion of clinical criteria has a major impact
on the calculation of TTP. Reasons for progression (i.e., pain intensity, analgesic use, or
clinical criteria) were similarly distributed across treatment arms, however the number of
censored patients was higher on the M+P arm than on the P arm (17 or 21% vs 11 or 14%).

Four serious disease-related outcomes as described in the sponsor's table (submitted 10/18/96)
are summarized below. For spinal cord compression and fracture, patients are included from
the original study report and from the 4-month safety update. Taken together, this preliminary
information suggests that spinal cord compression and fractures occurred less frequently on the
M+P arm.

Disease-Related M+P P
Adverse Outcome (N=80) (N=81)
Spinal Cord Compression 84, 89, 99 12, 17, 43, 59, 65, 101, 110, 117
Fracture 2 3, 25, 30, 109
Radiation Required 4, 20, 52, 67, 84, 99, 126, 135 3,17, 30, 101, 110, 134

Thus, the revised time to event endpoints for patients enrolled on CCI-NOV22 are:

Median Time to Progression (All Patients)

Treatment Arm Treatment Failures Median (days) Log-rank P-value
M+P (N=80) 63 131 )
0.0001
P (N=81) 70 69

Median Response Duration (Primary Responders Only)

Treatment Arm Treatment Failures Median (days) Log-rank P-value
M+P (N=21)* 15 229
0.0009
P (N=10) 8 63

*excludes patients #68 and 75 with response durations of 0 days

80




Median Response Duration (Primary and Secondary Responders)

Treatment Arm : Treatment Failures Median (days) Log-rank P-value
M+P (N=28)* 20 169
> 0.0004
P (N=17) 14 57

*excludes patients #68 and 75 with response durations of 0 days
. TTP by Baseline Analgesic Use on the 9182 Trial

The sponsor calculated the median TTP for patients grouped by baseline analgesic use,
confirming the reviewer's calculations as shown in Table 19 in Section 4.23 of this review. In
addition, the median TTP was reported for the subset of patients on non-narcotics at baseline
vs. those on narcotics at baseline. No statistically significant differences between arms were

- noted.
Median Time to Progression by Analgesic Requirement at Baseline
Non-narcotics at Baseline Narcotics at Baseline
Outcome M+H H M+H H
(N=26) (N=24) (N=47) (N=45)
‘Treatment Failures 11 ‘ 15 22 26
Median (days) 491 109 189 156
Log-rank P value 0.6636 0.3078
. Quality of Life Assessments on the 9182 Trial
After the ODAC Meeting, the sponsor contacted the Central Office to inquire about
updating the database for the 9182 study. stated that the most recent update of the

database was provided in February 1996, that the next update will not be prepared until mid-
1997, and that the Final Study Report would not be ready until 1998. The sponsor agrees to
submit the Final Study Report to the SNDA when it becomes available. -

The database provided to Immunex in February 1996 served as the basis for the
original sSNDA submission. However, information on performance status and weight
contained in the database were not analyzed by the sponsor or submitted to FDA since that
data was not viewed as relevant to‘confirm the endpoints of the pivotal CCI-NOV22 trial. At
the suggestion of ODAC, FDA requested and received this additional data on 10/4/96. These
findings are summarized below. The sample size of this trial was based solely on survival
differences between the two treatment arms. The sponsor does not believe this trial is
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adequately powered to show significant treatment differences’in performance status,'
weight change, analgesic use, and/or pain intensity.

Inthe .  database, follow-up values for analgesic use, weight, and performance status
are reported by "time periods" rather than cycles, with a period corresponding to a variable
number of cycles. Reviewer Comment: Comparison was made with available CRFs and data
listings for analgesic use, performance status and weight. For a given time period, the
intervening cycles were determined and the single relevant score/value recorded for the period
was listed for each cycle. For example, a 3-month time period would translate into 4 cycles,
say cycles 3-6. If analgesic use for the period was recorded as a "4" (regular use of
narcotics), then this was recorded as the analgesic use for cycles 3-6.

The database used for the original SNDA submission contained baseline and at least one
follow-up value for weight and performance status for 83% of patients, and baseline and at
least 2 follow-up values for 43% of patients. According to the sponsor, missing data appear to
be due to dropouts, so that future updates are not expected to provide much new information.

Performance Status: Baseline performance status was 0-1 in 85% of patients enrolled on this
study. Thus, analyses of PS were conducted to assure that chemotherapy with mitoxantrone
did not negatively impact the performance status of patients while on study.

For analysis of "best improvement in PS", only patients with a baseline PS > 0 were included
(N=55 for the M+H arm, N=65 for the H arm). For patients on the M+H arm, the mean
baseline PS was 1.25 and the mean best PS was 0.89. For patients on the H arm, the mean
baseline PS was 1.23 and the mean best PS was 0.74. Similar findings were reported for
patient subsets on any analgesics or on narcotics at baseline. There was no statistically
significant difference between the treatment groups in mean best change from baseline PS or
mean best percent change from baseline PS.

For analysis of "maximal worsening in PS", all patients with available data were included
(N=98 for the M+H arm, N=102 for the H arm). For patients on the M+H arm, the mean
baseline PS was 0.70 and the mean worst PS was 1.56. For patients on the H arm, the mean
baseline PS was 0.78 and the mean worst PS was 1.57. Similar findings were reported for
patient subsets on any analgesics or on narcotics at baseline. There was no statistically
significant difference between the treatment groups in mean worst change from baseline PS or
mean worst percent change from baseline PS. -

Weight: For analysis of maximum weight gain or maximum weight loss, there were 100
evaluable patients on the M+H arm and 101 on the H arm. For patients on the M+H arm,
the mean weight gain on study was 2.6 kg while on the H arm the mean weight gain was 2.2
kg. Similar findings were reported for patient subsets with or without analgesic requirements
at baseline. There was no statistically significant difference between the treatment groups in
mean best weight gain from baseline, or mean best percent weight gain from baseline.
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For patients on the M+H and H arms, the mean weight loss on study was -2.5 kg. Similar
findings were reported for patient subsets with or without analgesic requirements at baseline.
There was no statistically significant difference between the treatment groups in mean worst
weight loss from baseline, or mean worst percent change from baseline.

Analgesic Use: The following analyses were conducted using those patients who required
analgesics at baseline (N=61 for each arm). For all 61 patients on the M+H arm, the mean
best percent change in analgesic level was -17% compared with +17% for patients on the H
arm (p= 0.014). For the patient subsets on non-narcotics (N=21 for the M+H arm, N=23
for the H arm), the mean best percent change in analgesic level was -21% vs. +72% (p=
0.006). No significant difference between treatment arms was noted for the patient subsets on
narcotics. Reviewer Comments: This information adds to that which the sponsor presented
previously in the SNDA and at the ODAC meeting, i.e., mean analgesic use scores for the two
treatment arms over time (see sponsor's Figures 4 and 5 in the Appendix). The FDA
statistical reviewer has performed time trend analyses for analgesic use for individual
patients and has shown a trend in favor of the mitoxantrone + corticosteroid arm that
was not statistically significant. See statistical review for further details.

Pain Intensity and Frequency: In the : trial, two 5-point scales were used to evaluate
pain intensity and frequency (SDS Pain Items 1 and 2) at baseline, at 6-week intervals, and at
the end of study. The mean best per cent change in pain frequency for patients on analgesics
on the M+H arm was -24% (N=38) vs -10% on the H arm (N=39, p= 0.093). There was
no statistical difference in mean best per cent change in pain frequency for the subset of

* patients on non-narcotics at baseline or for the subset on narcotics at baseline.

‘The mean best per cent change in pain intensity for patients on analgesics on the M+H arm
was -14% (N=37) vs +8% on the H arm (N=38, p= 0.057). There was no statistical
difference in mean best per cent change in pain intensity for the subset of patients on non-
narcotics at baseline. For the subset of patients on narcotics at baseline, the mean best per cent
change in pain intensity was -20% on the M+H arm (N=24) vs +10% on the H arm (N—25
p= 0.024), a significant result.

The percent of patients with a 1-point fall in pain intensity was 36% for patients enrolled on
the M+H arm (N=36) compared with 15% for patients on the H arm (N=39, p= 0.041).

For the subset of patients on analgesics at baseline, 48% of patients on the M+H arm (N=25)
had a 1-point fall in pain intensity compared with 23% on the H arm (N=26, p= 0.065).
There was no statistical difference in this endpoint for the subset of patients on non-narcotics at
baseline or for the subset on narcotics at baseline.

Reviewer Comment: The FDA statistical reviewer has performed time trend analyses for
pain intensity for individual patients and has shown no significant differences between
treatment arms. See statistical review for further details.
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12. Reviewer's Conclusions and Recommended Regulatory Action

A major challenge facing the treatment of advanced prostate cancer following an initial
positive response to androgen suppressive therapy is the development of hormone-resistant
progressive disease. Development of new therapies has been hampered, in part, by the
inherent difficulties that arise in the assessment of objective response in patients with disease
progression. Most patients develop progressive bone metastases for which radiographic
assessment is often unreliable. The rate of disease progression is generally slow, with new
lesions or symptoms occurring only intermittently. Changes in tumor markers may not always
correlate with discase response. If a new agent is myelosuppressive, it may be poorly tolerated
due to the patient's advanced age, bone marrow involvement by tumor, or receipt of prior
radiotherapy to bone-marrow containing areas. These factors, taken together, may limit drug
delivery.

Extensive evaluation of antineoplastic agents in the 1970s and 1980s provided insufficient
evidence that these agents could produce significant objective regressions or prolong survival.
However, reduction in bone pain was observed although the impact of chemotherapy on
patients' quality of life had not been adequately addressed. Moreover, chemotherapy added
toxicity. These considerations lead to the initiation of a Canadian multicenter phase 2 pilot
study (CCI-NOV16) evaluating pain intensity and analgesic use in patients with pain related to
advanced hormone-resistant prostate cancer. A 33% palliative response rate was observed in
27 patients receiving the mitoxantrone + prednisone combination despite scant objective
evidence of disease regression. This finding lead to the development of a randomized
controlled trial in Canada (CCI-NOV22) comparing treatment with mitoxantrone + prednisone
to prednisone alone in this patient population. Palliative response rate was the primary
-endpoint.

A second randomized controlled trial comparing mitoxantrone + hydrocortisone with
hydrocortisone alone was conducted in the US by the This trial was designed with
survival as the primary endpoint. While the two randomized trials are inherently different in
the manner in which critical efficacy endpoints were defined, each contributes important
efficacy and safety information for patients with hormone-resistant prostate cancer receiving
the combination of mitoxantrone + corticosteroids.

Both trials required and documented castrate testosterone levels in all patients at study entry.
The CCI-NOV?22 trial required that eligible patients have symptomatic progression, and
assessed these patients for response based on reduction in pain intensity and analgesic use.
Progression on this trial was based on worsening pain intensity, analgesic use, clinical criteria,
or requirement for radiotherapy. In contrast, the . trial did not mandate that patients
have disease-related symptoms to be eligible. Standard National Prostate Cancer Project
(NPCP) criteria were used to assess disease response and progression.

Several questions remain regarding patient eligibility on these trials. Specific criteria defining
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hormone-resistance were not delineated. Details of prior hormonal therapies were not
provided, including the duration of administration of each agent, response to prior therapies,
and the sequence with which agents were administered. The latter is particularly important
when assessing the impact of antiandrogen withdrawal responses, since these occur following
total androgen blockade, not sequential androgen blockade. If and when antiandrogen
withdrawal responses were monitored, the specifics of how this was accomplished were not
provided (i.e., was progression documented by serial PSA levels over time, etc.).

In the evaluation of treatment success in hormone-resistant prostate cancer, reductions in pain
intensity and analgesic requirement, and improvements in daily functioning and quality of life
are important goals. The magnitude and duration of the palliative response as defined in the
CCI-NOV22 trial are certainly promising findings. However, we have little information
regarding other bone-related complications which may have been positively affected by
treatment, for example, a reduced need for or delayed timing of palliative radiotherapy for
pain control, or a reduced incidence of spinal cord compression or pathologic fracture. Taken
together, the sponsor's most recent safety update and TTP analysis (listing reasons for
progression) suggest that spinal cord compression occurred in 4% of patients on the
mitoxantrone + prednisone arm compared with 10% of patients on the prednisone alone arm.
However, there were no reports of spinal cord compression on the study. Reports in
the literature suggest that up to 10% of patients with advanced prostate carcinoma develop
cord compression due to extradural metastasis, more commonly with higher-grade and later
stage disease. Is the lower incidence of spinal cord compression on the mitoxantrone +
prednisone arm of the CCI-NOV22 trial due to treatment success, patient selection, or under-
" reporting?

With regard to patient selection, additional evidence suggests that patients enrolled on the two
randomized trials were better prognosis patients at the time of study entry. Contrast the
favorable baseline performance status scores, median times to disease progression, and overall
median survival times approaching one year in these studies with the corresponding findings in
earlier phase 2 trials (CCI-NOV16 and CCI-NOV14). .

Finally, information is also lacking on the potential mechanism(s) by which the combination of
mitoxantrone + corticosteroids relieves pain in patients with hormone-resistant prostate
cancer. No biochemical evaluation of adrenal androgens was undertaken nor was investigation
of androgen-receptor gene mutations feasible in these studies. No references in MEDLINE
could be found linking mitoxantrone to markers of new bone formation, to cytokines
associated with bone resorption, or to histologic changes within bone consistent with healing.

. Recommended Regulatory. Action
Approval is recommended for an additional indication for NOVANTRONE* (Mitoxantrone for
Injection Concentrate) in combination with corticosteroids for the palliative treatment of

pain related to advanced hormone-refractory prostate cancer. Approval is based upon
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significantly higher palliative response rates, response duration and time to disease progression
among patients who received mitoxantrone + prednisone compared to those treated with
prednisone alone in a randomized controlled trial, CCI-NOV22. Pilot phase 2 data from a
multicenter trial (CCI-NOV16) are deemed supportive. A second randomized controlled trial
conducted by the (9182) defined efficacy endpoints differently, but nevertheless
demonstrated an improvement in TTP and reduction in analgesic use that favored mitoxantrone
+ hydrocortisone over hydrocortisone alone. Taken together, the totality of evidence supports
approval for the indicated population. The recommended dose of mitoxantrone in this
combination is 12-14 mg/m? every 21 days. Low-dose corticosteroid regimens that have been
given concurrently with mitoxantrone are prednisone 5 mg bid orally, and hydrocortisone 30
mg q AM and 10 mg q PM orally.

In the CCI-NOV22 trial, a primary palliative response was prospectively defined as a 2-point
decrease in a 6-point pain intensity scale that was associated with a stable analgesic use score
and was maintained for at least six weeks. Patients on the mitoxantrone + prednisone arm had
a 26% primary palliative response rate (vs 12% for patients on prednisone alone, p=0.029)
lasting a median of 229 days (vs 63 days, p=0.0009). A secondary palliative response was
defined as a 50% or greater decrease in analgesic use associated with stable pain intensity, and
lasting a minimum of six weeks. An overall palliative response rate (defined as primary plus
secondary responses) was achieved in 35% of patients randomized to mitoxantrone +
prednisone compared to 21% of patients randomized to prednisone alone (p=0.055). The
median duration of overall palliative response for patients randomized to mitoxantrone +
prednisone was 169 days compared to 57 days for patients randomized to prednisone alone
(p=0.0004). (Calculations are based on FDA's assessment of palliative response which
excluded patients " as primary responders on the mitoxantrone + prednisone arm
‘since the response duration for these patients was zero days.)

Time to progression was defined as a 1-point increase in pain intensity, or a >25% increase in
analgesic use, or evidence of disease progression on radiographic studies, or requirement for
radiotherapy. The median time to progression (for all patients) was 131 days on the
mitoxantrone + prednisone arm (vs 69 days on the prednisone alone arm, p=0.0001). No
survival difference was noted between the two treatment arms.

A second randomized clinical trial, 9182, compared mitoxantrone + hydrocortisone
with hydrocortisone alone in hormone-resistant prostate cancer. There was no difference
between the two treatment arms with respect to the primary endpoint, survival. Disease
résponse and progression were evaluated using standard NPCP criteria. There were 10 partial
responders on the M+H arm compared to 2 partial responders on the H arm (response rate
8.4% vs 1.6%, p=0.018). The median time to disease progression (defined using NPCP
criteria) favored the combination' (218 vs 122 days, log-rank p=0.0654). This finding may
have been driven by the favorable time to progression noted for the subset of asymptomatic
patients (no analgesic requirement at study entry) who received the combination.
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Approximately 60% of patients on each arm required analgesics at baseline. Analgesic use
was measured in this study using a 5-point scale. The best per cent change from baseline in
mean analgesic use was -17% for 61 patients with available data on the mitoxantrone +
hydrocortisone arm, compared with +17% for 61 patients on hydrocortisone alone (p=0.014).
A time trend analysis for analgesic use in individual patients also showed a trend favoring the
mitoxantrone + hydrocortisone arm over hydrocortisone alone, but was not statistically
significant.

Pain intensity was measured using the Symptom Distress Scale (SDS) Pain Item 2 (a 5-point
scale). The best per cent change from baseline in mean pain intensity was -14% for 37
patients with available data on the mitoxantrone + hydrocortisone arm, compared with +8%
for 38 patients on hydrocortisone alone (p=0.057). A time trend analysis for pain intensity in
individual patients showed no difference between treatment arms.

There was no difference between treatment arms in baseline performance status, in best
performance status achieved on study, or in best per cent change from baseline.

In clinical practice, assessment of pain intensity on a 6-point scale was simple, did not require
use of lengthy questionnaires, and could be repeated frequently. However, pain intensity
should not be used alone. Reduction in pain intensity is only meaningful when analgesic use
has remained stable (or decreased) during the assessment period.

There were no unexpected toxicities reported for the hormone-resistant prostate cancer

- population or in the sponsor's post-marketing database since mitoxantrone's approval in 1987.
The principal toxicity was myelosuppression (neutropenia). Decreases in LVEF and cases of
congestive heart failure occur. Patients with pre-existing cardiac disease, or who have
previously received anthracyclines or mediastinal radiotherapy should have regular monitoring
of LVEF. The recommended maximum cumulative dose of mitoxantrone is 140-160 mg/m?,
although patients have tolerated higher doses with careful monitoring.

The relief in disease-related pain observed with the mitoxantrone + corticosteroids

combination outweighs the potential toxicities and results in meaningful palliation of patients
with advanced hormone-resistant prostate cancer.
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APPENDIX
NOVANTRONER (Mitoxantrone for Injection Concentrate)

NDA # 19-297, Supplement S-014




CCI-NOV22 Trial
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OC~28-1996 18:23  FROM 206 223 @468 TO 13915940498 p.g1

IMMUNEX
CORPORATION

Immunex Building - 51 University Street Seattle, Washington 98101
. REGULATORY AFFAIRS/QUALITY ASSURANCE

FACSIMILE COVER SHEET
Send to: Ms, Leslie Vaccari, Project Manager Date:__October 28, 1996
Division of Oncology Dryg Products, FDA_ Fax:__(301) 594-0198

From: Matk Gauthier Phone:_(206) 389-4066
Sr. Regulatory Affairs Manager Fax:__(206) 223-0468

Number of Pages (including cover sheet)_ - 11 - _
MESSAGE:

Leslie,

Attached please find a copy of the final table for TTP for all patients in trial NOV22 as requested by
Dr. Koutsoukos from Abbe Rubin by telephone on 10/23/96. The table combines the answers of
the response to the 10/9/96 FDA request (analysis conducted 10/3/96; submitted to FDA on
10/11/96) and the 10/18/96 analyses and documents all of the changes from the original filing to
*he analyses submitted on 1(/] 1/96 and on 10/18/96.

We intend to submit the attached material formally to our unapproved supplement within the next 1
week. Please provide the table to Dr. Koutsoukos and Dr. Beitz for their information.

If you have any comments or concerns regarding this response, please contact me at your
convenience.

Sincerely,

Matley) oz

Mark W. Gauthier
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TO

A el ?’79 FROM 206 223 9468 1301594R498 P.Bg2
Origian]® Anaiysis~ ]
Report 10/9/96! Analysis® Explanation
Treatment Subject Days Days 1 0/18/9¢ - (Date of Response given to
Group Number Reason Code Reason Code Days FDA) ’
P 46 46 46 Progressed by PPI.
M+P 39+ 39+ $3 Originally censored at last
.. available PP score. Subject
taken off study due to vertebral
body fracture st C7 (10/18/96).
P missing 204+ 21 Originally missing since only 1
cycle. Hone tracturc, required
surgery and radiotherapy
(10718/96).

M+P 270 270 270 Progressed by radiotherapy
requirement.

M+DP 63 63 63 Progresscd by analgesic scorc.

P 146 146 146 Progressed by PPI.
P 65 65 65 Progressed by PPI
M+P 63 63 63 Progresced by PPI
M+P 42 350+ 350+ Censored since subject never
A A eatigfied criteria for progrecsion
(10/11/96).
M+P 42 161 161 Progressed by PPI (1011/96).
A A
P 147 147 147 Progressed by PPI.
P 62 62 62 Progressed by PPL
P 77 56+ 56+ Subject progressed using
D C analgesic score in Cycle 6 but
crossed over in Cycle S
(10/11796).
P 84 84 84 Progreased by analgesic score.
- MuP 224 224 224 Progressed by L.
M+P 42 42 42 Progressed by PPIL
4 missing 20+ 14 Originally missing since only 1
cycle. Cord compression. )
required radiotherapy
(10/18/96).
M+P 42 42 42 Progressed by PPI.
P 132 ’ 132 132 Progressed by PPI.

M+P 70+ 70+ 58 Originally censored at last
available PPT score. Progressive
disease, increase in pain, subject
to receive radiotherapy on

sacrum (10/18/96).

aeans censored

! DProvided in responce to 10/9/96 FDA fax, analysie wae actually run on 10/3/96.
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0CT-28-199%%

18:24

FROM 286 223 g4e8 T0 1301594R49g P.83
Uriginal~ Analysis* ]
Report 10/9/96! Analysig* Explanation
Treatment Subject Days Days 10/18/96 ° (Date of Response p;
Group Number Reason Code Reason Code Days FDP:;S Bivea to
M+P 175+ 175+ 175+ Censored at last PP
M+P 133 133 133 Progressed by PPI.
M+P 44 44 " a4 Pragreswed hy PPT
P 51 51 S1 Progressed by PPL.
P 43 66+ 53 Censored at time of crossover in
A C analysis (10/11/96). Pathologic
fracture of 8th rib (10/18/96).
M+pP 91+ 70 70 Originally censored since
B B analgesic score compared to
wissing Bavcline (10/11/96).
P 41 69+ 69 Censored at time of crossover in
A C analysis (10/11/96). Worsening
bone scun, new bone lesions
(10/18/96).

r 424 12+ 42+ Originally censored at Jast
‘available PP score. Same as
before (10/11/96).

P 126 126 126 Progressed by PPI.

P missing 20+ 14 Originally missing since only |
cycle. Pathologic tracture,
required surgery and radiotherapy
to ripht humerus (10/18/96).

M+P 42+ 42+ 89 Originally censored at last
available PPI. Increase in pain,
subject died due to disease
progression on 10/17/91
(10/18/96).

M+t 120+ 126+ 126+ Cengsored at Jast PPL

P 75 1+ 11 Subject progressed by PPI in

D C Cyclc 5 but crossed over in
Cycle 2 (10/11/96). Incroased
hepatolmegaly by CT Scan
(10/18/96).

p 62 62 62 Progressed by PPl

M+P 140 140 140 Progressed by analgesic score.

P - missing 20+ 22 Originally missing since only 1

y cycle. Increased hepatomegaly,
worsening pain, subject taken
off study (10!18/96).
M+P 56 56 56 Progressed by PPI.
M+P 42 4?2 42 Progressed by analgesic score.

.neans censored

! Provided in rcsponsc to 10/9/96 FDA fax, analysis waa aotually run on 10/3/96.
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S SO el FRUT 286 223 8468 T0 13815340438 P.B4q
Original® Aunalysts* .
Report 10/9/96! Analysig* Explanation
Treatment Subject Days_ Days‘ 10/18/96 . (Date of Response given ho
Group Number Reason Code Reason Code Days FDA)
p 56 56 56 Progressed by PPL.
M+P 147 147 147 Progressed by PPL
MaP 14R 148 " 148 Pragressed hy PPT
P 147 105 105 Subject originally progressed
B B after crossover using analgesic
score relative to baseline; now
progressed by analgesic score at
Cycle 6 relative 10 hest
(10/11/96).

I missing 20+ 10 Originally missing since only 1
cycle. Spinal cord compression
required surgery, taken off study
(10/18/96).

M+P 266+ 266+ 266+ Censored at last PPL.
P 42 105+ 105 Censored at time of crossover in
A C analysis (10/11/96).
Worsening pelvic x-tay
{10/18/96).
M<+P 63 63 63 Progressed by PPL

P missing 201 14 Originally missing sincc only 1
cycle. Progression of
pulmonary metastases
(10/18/9G).

P 48 99+ 82 Censored 2t time of crossover in

A C analysis (10/11/96). Worsening
of bone scan and pelvic x-ray
(10/18/96).
MsP 70 70 70 Progressed by PPL.
M+P missing 20+ 20+ Originally missing. Censored at
Day 20 in analysis (10/1196).
M+P 105+ 105+ 105+ Censored at last PP
MsP 36+ 36+ 36 Originally censorod at last PPL
Progressive disease, cervical
pain requiring radiotherapy
(3 LOY2-3116092) (W 18/96).
4 81 81 81 Progressed by PP
M+P a1 7 139+ 139+ Censored at last FPI (10/11/96).
A A
P 118 118 118 Originally progresged at
crossover.  Progressed by
evidence of tumor progression
(10/3/96).

Jacans censored

! provided in reaponge to 10/9/96 FDA fax, analysic wag actually run on 10/3/96.
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10U1534u49y P.gS

Or|g]n‘l' Analysis=* ‘ )
Report 10/9/961 Aaalysis* Explanation
Treatment Subject Days Days 10/18/96 ) {Date of Response given to
Group Number Reason Code Reason Code Days FDA)
p 41 41 41 Progressed by PP1.
M+P B4+ 84+ 96 Originally censoted at last PPI.
Progressive discase, increased
- pain, subject taken off study
(10/18/96).
P missing 20+ 37 Originally missing since only 1
- cycle. Propressive disease in
liver and spine leading to death
(10/18/96).
P 58 58 58 Progressed by analgesic score.
P 91+ 91+ 111 Originally censored at last PPIL.
Worsening pain, new metastages
to ribs (10/18/96).
M+P 424 42+ 53 Originally censored at last PPI.
Subject died due to disease
_progression (10/18/96).
r 5s 55 sS Progressed by anaigesic score.
M+P 90 90 90 Progressed by PPI.
p 41 84+ 84 Censored at time of crossover in
A C analysis (10/11/96).
Wortening bone scan in spine
(10/18/96).
P 21+ 21+ 21 Originally censored at last PPI.
Spinal cord compression leading
to death (10/18/96).
M+P 308+ 308+ 308 Originally censored at last PPL.
Progressive disease, bone scan
findings worse (10/18/96).
M\P 42+ 42+ 42 Originally censored at last PPI.
Progressive disease, increase in
pein, worscning x-ray findings,
subject required rudiotherapy
(10/18/96).
M+P 231+ 231+ 231+ Censored at last PPL
P 226 226 226 Originally progressed at ‘
crossover. Progressed by
evidence of tumor progreseion
(10/3/96).
M+P 73+ 73+ 73+ Censored at lxst PPL.
P 49 g 49 49 Progressed by analgesic score.
M+P 170+ 170+ 170 Originally ccnsorod at lnat PPIL.
Progressive disease, increase in
pain, worscning x-ray findings,
marmw metactaces (10/1R/96).

means censored

1 Provided tn response to 10/9/96 FDA fux, unulysis was atuslly tun on 10/3/96.
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et EOTLUTO el FROM 286 223 p468 T0 13015943498 P.g6
Orfginal* Analysie*
Report 10/9/96! Analysis* Explanation
Treatment Subject Days Days 10/18/9¢6 * (Date of Response given to
Group Number Reason Code Reason Code Days FDA)
P 128 86+ 86 Subject progressed by PPI in
A C Cyclc 7 but crossad over in
Cycle 5 (107/11/96). Worsening
v bone scan and pelvic x-my
(10/18/96)
M+P 106 106 106 Progressed by analgesic score.

M+P 63+ 63+ 63+ Censored at last PPL.

P 43 48 48 Progressed by analgesie score.

M+P 218+ 218+ 218+ Censored at last PP1.

P 75 232 232 Subyect . W&S erroneously
declared progressed at Cycle 6 in
Listing 11 and declared
progressed at Cycle 4 by ¥Pi1
score prior to secondary
response on Listing 10.
Currendy, Subject‘is
accurately progressed by PPI at
Cycle 11 (10/3/96).
M+P 21+ 21+ 2]+ Censored at last PPI.
r 3s 35 3s Progressed by PP
2 42 42+ 42+ Censored at time of crossover in
A C analysic (1/11/96).

M+P 21+ 21+ 21+ Censored ar last PPL

MapP 21+ 21+ 35 Originally censored at last FFI.
Subject died due to disease

_progression (10/18/96).

M+P 105+ 105+ 112 Originally censored at last PPI.
Progressive discase, increase in
pain, spinal cord compression
required radiotherapy on
10/23/92 (10/18/96).

P 105+ 105+ 105+ Censorcd at last 1.
p 42 63+ g4 Ccnsoxcd at Cycle 4 in current
A C analysis (1/11/96).
Worsening bone scan and
lumbar spine x-ray (10/18/96).
P 182 84 g4 Subject originally progressed
B B after crossover using analgesic

score relative to bascline; now
progressed by analgesic score at
Cycle S relative to best
(10/11/96).

cans censored

! Provided in response to 1079/96 MDA fax, analysis was actuslly run on 1073/96.

Page 5




HEITEBTIZI0 0 do-le FRUN Jub 223 8468 10 13915948498 p go
Original* Analysis™ ]
' Report 10/9/961 Analygjge Explanation
Treatment Subject Days Days 10/18/9¢ Date of R, .

Group Number Reason Code Reason Code Days ( ° ‘:S:;‘c Riven to

M+P 105+ 105 105 Progressed by analgesic score

B B relative to best in enalysiy
10/11/96 (originally censored
v since relative to bascline in
original analysis)
M+P 23+ 23+ 23 Originally censored at Lagt PPL
) Subject withdrew due to
progressive disease documented
by MRI (10/18/96).
P 63 63 63 Pragmssed by analgesic score.

P 42 196 196 Subject progressed using

A A analgesic reore in analyei«
(10/11/96).

M+P 663+ 663+ 663+ Censored af last PP

P 84+ 84+ 84 Originally censored at last PPL
Worsening bone scan,
wornscning x-ray of lunbar and
thoracic spine (10/18/96).

P missing 20+ 20+ Originally missing since only 1
cycle. Now censored at Day 20
{10/3/96).

M+P 210+ 210+, 210+ Consored at last PPL

~P 43 106 106 Progressed by PPI score at Cycle

A A 6 in analysic (10/1 1/96).
M+P 56 140 140 Progressed by PPI at Cycle 7 in
A A analysis (10/11/96).

M+P 237+ 237+ 237+ Censored at last PP].

M+P 91+ 91+ 131 Originally censored s last PPI.
Progressive disease, subject
required radiotherapy on right
hip (10/18/96).

P 84+ 84+ 84 Originally censored at last PP |
Worsening pain, subject taken
off study (10/18/96).

P 23+ 23+ 23 Originally censored at last PPI.
Spinal cord compression at T6,
required suigery aixl

i radiotherapy (10/18/96).

M+P 266 266 266 Progressed by PPI

M+P 301 301 30! Progressed by PPl

cans censored

vrovided in rcaponsc to 10/9/96 PDA fax, analysis was actually rua on 10/3/96.
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. LU U R, sk cno weOU T0 13815340433 P.G8
Original* Analysts™
, Report 10/9/9¢' Analysis* Explanation .
Treatment Subject Days Days 10/18/9%6 :
Da
Group Number Keason Code Reason Code Days (Date of R‘;:B:S* faven to
M+P 49 154+ 114 Censored since subject never
A A saticfied anitoria for progression
{10/11/96). Progressive disease
.- by bone scan on 2/25/93,
increascd pelvic mass
(10/18/96).
P 42 42+ 42+ Censored atf time of crossover in
A C analysis (10/11/96).
P 324 324 324 Progressed by analgesic score.
M+P 420 420 420 Progressed by PPI.
M+P 46 46 46 Progressed by analgesic score.

p 49 49 49 Progressed by PPl

P 20+ 20+ 20 Originally ceasored at last PPL.
Spinal cord compression
required radiotherapy and surgery
(10/18/96).

M+P 249 249 249 Progressed by PPL.

P 26+ 26+ 63 Originally censored at 1ast PPI.
Obstructive uropathy due to
progreasive discasc, subjoct

. taken off study (10/18/96).
M+P 86 86 86 Progressed by PPI
M+P 350 350 350 Progressed by PPL

P missing 20+ 15 Originally missing since only 1
cycle. Worsening pain and
thrombocytopenia, subjoct
taken off study (10/18/96).

Ma+P 49 49 49 Progressed by analgesic score.

P 42+ 42+ 42 Originally censored at last PPI.
Spinal cord compression,
aibjeet taken off study
(10/18/96).

P 43 127 127 Progressed by PPI at Cycle 7 in

A A analysis (10/11/96).
M+P 42 42 42 Progressed by PPIL.
M+P 49 133+ 133 Censored since subject never
A A satisfied criteria for progression

(10/11/96). Worsening bone
scan, subject taken off study due
o progressive disease by bone
scan findings (10/18/96).

1eans censorcd

srovided in rcsponsc to 10/9/96 FDA. fax, nnalysis was actually run on 10/3/96.
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ICTI - e FRUM 206 223 @q4g TO 1301594@498 p_ @9
Original® Analysis*
Report 10/9/96! Analysis® Explanation
Treatment Subject Days Days 10/18/96° (Date of Response given to
Group Number Reason Code Reason Code Days FDA)
p 149 1494 149+ Censored at time of CTOssover at
C C Cycle 8 (10/11/96).
M+P 336+ 315 315 Originally censored, now
" progressed by bone scan
(10/11/96).
P 41 41 41 Progressed by PPI.

M+P 169 169 169 Progressed by analpesic score.

M+P 43 43 43 Progressed by PPI.

M+P 439 439 439 Progressed by radiotherapy

irement.
P 86 86 86 Progressed by PPIL.

M+P 126 105 105 Originally progressed at Cycle 7
to be conservative regarding
missing Cycle 5. Curreatly, per
FDA reviewer, progressed by PPI
at Cycle 6 (10/3/96).

P 147 147 147 Progressed by analgesic score.
P 21 21+ 21 Originally progressed at
crossover at Cycle 2.
Worsening psain and anzlgesic
score, subject crossed over
(10/18/96).
P. 35 35 3s Progressed by PPI.
P 70 70+ 70 Cengored at time of crossover in
C C Cycle 5 (10/11/96). Worsening
bone scan and x-ray in spine,
ribs and pelvis (10/18/96).
P 44 44 44 Progressed by PPI.
P 42 63+ 42 Censorod at Cycle 4 in analysis
A A (10V11/96). Required -
radiotherapy for progressive
bone lesion, subject taken off
study (10/18/96).

M+P 451 451 451 Progressed by radiotherapy
requirement.

P 44 ) 65 65 Progressed by PPI at Cycle 4 in
A ) A analysis (10/11/96).

M+P 84 84 84 Progressed by analgesic score.

M4+P missing 20+ 17 Originally missing since only 1
cycle. Progressive discase,
brain metastases by CT scan

(10/18/96).

-~ Jncans censored

! provided in response to 10/9/96 FDA fax. snalysis was acrually run on 10/3/96.

Page 8



o 23 Y48

13815940498 P.1p

Original* Ananlysis® ]
Report 16/9/96! Analysfg* Expl ti
Treatment Subject Days Days 10/18/9¢ prand m.]
Gronp Number Reason Code Reason Cude Days (Date of Rc!:g:t;xe given to
M+P 42 42 42 Progressed by analgesic score.
P missing 20+ 20+ Origimally missing since only 1
. cycle. Now censored at Day 20
{10/3/96).
P 42 21+ 21+ Censored =t time of crossover in
A - C analysis (10/11/96).
M+P 179+ 179 179 Originally censored. Currently
progressed by chest x-ray
{10/3/96).
M+P 42 18] 181 Progressed by PPI (10/11/96).
A A
P 8G 86 %6 Progressed by anaigesic score.

M+P 42 42 42 Progressed by analgetic score.

M+P 32+ 32+ 32 Originally censored at last PPI.
Subject taken off study due fo
increase in pain (10/18/96).

1 missing 20+ 20+ Originally missing since only 1
cvcle. Now censored at Day 20
{10/3/96).

P 42 42 42 Progressed by PPL.

p 105 105 105 Progressed by PPL.

M+P 374+ 374+ 374 Censored at last PPI.

M+P 219+ 219+ 184 Originatly ccnsored at last PPI.
Ncw Icsion on bone scan,
worseming x-rays. off stady on
7/20/94 due to progressive
discasc (10/18/9G).

MsP 168 | 168 168 Progressed by PPL.

P >4 s4 54 Progressed by PP1.
P 237 216 216 Originally progressed by PPI
B ] when analgesic score compared
o baseline; when compared to
best, get Cycle 11 (10/11/96).

M+P missing 20+ g Originally missing since only 1
cycle. Subject taken off study
due to brain metastaser by scan
(10/18/96).

P 108 108+ 108+ Ceasored at time of crossover at
C C Cycle ¢ (10/11/96).
M4P 42 160 160 Progressed by PP (10/11/96).
A A .

ans censored

! provided in reaponsc to 10/9/96 FDA fax, analysic was actually run on 10/3/96.
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1 provided in response to 10/9/96 FDA fux, unalysis was actually tuu un 10/3/96.

——
Originaj® Analysis*
Report 10/9/96! Analysiz* Explanation
Treatment Subject Days Days 10/18/96 (Date of Response given to
Group Number Reason Code Reason Codc Days * EDA)
P 133 133 133 Progressed by PPI.
P 119 98 98 Originally apalgesic score
B B compared to basclinc 30
v progreased by PPI. Now copre
compared to best, so progressed
by amalpesic score (1011/96).
P 42 I'10+ 82 Censored at tithe of crossover 1n
A - C analysis (10/11/96).
Progressive bone scan and X-ray
in spinc and shoulders
(10/18/96).

MIP 84+ 844+ 84 Originally censored at lact PPT.
Subject taken off study due to
worsening bone scan and x-ray
findings (10/18/96).

sAeans censored

Page 10
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Supplemental New Dru

NDA 19-297
Immunex Corporation

9.411

9.412

9.413

19414

g Application-Novantrone®

08/05/0171

Complete Response:

Complete normalization of bone scan and normalization of
tumor markers. Tumor measurement will be performed on two
consecutive three,week evaluations (at three weeks and six
weeks). If at any time a CR is observed. two additional,
consecutive evaluations must be performed and demonstrate CR
status. .

Partial Response:

As no uniformily accepted criteria for response in bone scans
exists, bone scans will be serially assessed to evaluate
progression, and tumor reduction in bone-only patiénts will be
characterized by PSA. Response of PSA will be constituted by
decrease of 80% or more of pretreatment value confirmed bv
repeat test at least twice over a 6 week period. Performance
stable or improved. Tumor measurement will be performed on
two consecutive three week evaluations (at three weeks and six
weeks). If at any time a PR {s observed. two additional.
consecutive evaluations must be performed and demonstrate PR
status.

Stable:

Neither response or progression and stable or improved
performance status.

m_ gr_gssioh'

" Efther a PSA tncrease at weelk 6_of >100% of the baseline PSA

value, confirmed by repeat determination and/or deterioration

. of performance status of >1 level and/or worsening bone scan
..as evidenced either by Increasing intensity of two or more

lesions or the appearance of two or more new lesions. If there is
discordance between the PSA and the tumor response (i.e.
normalization’ or decrease of PSA and growth of evaluable or
measurable disease} the patient will be considered to have
progressed. A decreased performance status of >1 level as sole
evidence of progressive disease should be discussed with the
study chair.

9.5 Unevaluable Tumor Response: All evaluable except the following:

951 If follow-up disease assessment is not performed tumor response is
unevaluable.

9.52 If a patient who has received treatment has not experienced disease
progression, early death. nor satisfied the criteria for complete response,
partial response, regression. or stable disease, response {s unevaluable.

9.6 Simultaneous progression and regression of measurable lesions or other indices of
respouse will be called a mixed response and scored as disease progression for the
purposes of this study.

9.7 Performance Status (PS): '

PS will be assessed using the following criteria. Normal performance =0:
Decreased performance but ambulatory=1; Increased time in bed, less than 50% of
day=2: Increased time in bed. more than 509 of day=3; Totally bedridden=4.

13
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NOV |3 1996
Clinical Pharmacology and Biopharmaceutics Review

NDA: 19297/SE1-014 | Submission Date:  May 10, 1996
-19297/SE1-014(B2) October 31, 1996

Type of Submission: supplemental NDA

Generic Name: mitoxantrone

Formulation: injection

Sponsor: Immunex Corp.

51 University Street
Seattle, WA 98101-2936

Reviewer: ’ Gene M. Williams, Ph.D.

This supplemental NDA is for the use of NOVANTRONE?® as palliative therapy in
hormone-refractory prostate cancer.

No item 6 submission was made at the time of s-NDA filing. At our request the
sponsor has provided literature information, and data from the original NOVANTRONE'®
NDA, that allows the NOVANTRONE? labeling to be updated. This review is the update of
the labeling. _ :

The Clinical Pharmacology section of our revised NOVANTRONE® package insert is
provided on the following page of this review. Our request to the sponsor for information and
the current NOVANTRONE' package insert are attached.

In addition to revision of the Clinical Pharmacology section, we recommended that a
“hepatic impairment” section be added to the DOSAGE AND ADMINISTRATION portion of
the label. Our recommendation was heeded and the below, authored by the medical officer and
ourselves, has been added to the label: '

Hepatic Impairment: For patients with hepatic impairment, there is at present no
laboratory measurement that allows for dose adjustment recommendations. (See
CLINICAL PHARMACOLOGY, Special Populations: Hepatic Impairment)
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CLINICAL PHARMACOLOGY

Mechanism of Action : ~

Although its mechanism of action is not fully elucidated, mitoxantrone is a DNA-reactive agent.
It has a cytecidal effect on both proliferating and non proliferating cultured human cells,
suggesting lack of cell cycle phase specificity.

Pharmacokinetics

Pharmacokinetic in patients following a single intravenous administration of NOVANTRONE®
can be characterized by a three-compartment model. The mean alpha half-life of mitoxantrone is
6 to 12 minutes, the mean beta half-life is 1.1 to 3.1 hours and the mean gamma (terminal or
elimination) half-life is 23 to 215 hours (median approximately 75 hours). Pharmacokinetic
studies have not been performed in humans receiving multiple daily dosing. Distribution of
mitoxantrone to tissues is extensive: steady-state volume of distribution exceeds 1,000 L/m2, and
tissue concentrations of mitoxantrone appear to exceed those in the blood during the terminal
elimination phase. In the monkey, distribution to the brain, spinal cord, eye, and spinal fluid is

. low. In patients administered 15 - 90 mg/m?of NOVANTRONE?® intravenously, there is a linear
relationship between dose and the area under the concentration-time curve. Mitoxantrone is 78%
bound to plasma proteins in the observed concentration range of »ng/mL. This binding
is independent of concentration and is not affected by the presence of phenytoin, doxorubicin,
methotrexate, prednisone, prednisolone, heparin, or aspirin.

Metabolism and elimination: Metabolism and elimination of mitoxantrone following
NOVANTRONE"® administration are not well characterized. 11% or less of the mitoxantrone is

- recovered in the urine, and 25% or less is recovered in the feces, within five days after drug
administration. Of the material recovered in the urine, 65% is unchanged drug. The remaining
35% is comprised primarily of a mono- and a dicarboxylic acid derivative and their glucuronide
conjugates. These carboxylic acid metabolites are not DNA-reactive/cytocidal, and their route of
formation is unknown.

Special Populations

Gender: The effect of gender on mitoxantrone pharmacokinetics is unknown.

Geriatric: The effect of old age on mitoxantrone pharmacokinetics is unknown.
Pediatric: The effect of young age on mitoxantrone pharmacokinetics is unknown.
Race: The effect of race on mitoxantrone pharmacokinetics is unknown.

Renal Impairment: The effect of renal impairment on mitoxantrone pharmacokinetics is
unknown.

Hepatic Impairment: Mitoxantrone clearance is reduced by hepatic impairment. Patients with _-
severe hepatic dysfunction (bilirubin greater than 3.4 mg/dL) have an AUC more than 3-fold that
of patients with normal hepatic function receiving the same dose. No laboratory measurement
that allows for dose adjustment recommendatlons for patients with hepatic impairment is
available.

Drug Interactions: Pharmacokmetlc studies of the interaction of NOVANTRONE’ with
concomittantly admistered medications have not been performed. The interaction of
mitoxantrone with the human P450 system has not been investigated.
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Class:

Indication:

Route of Administration:

Proposed Dose:

Previous Reviewer(s):

Studies Reviewed in this NDA:

Antineoplastic agent; topoisomerase Il inhibitor

in combination with corticosteroids, Novantrone is indicated as
initial chemotherapy for freatment of patients with prostate )
cancer, after failure of primary hormonal therapy. In addition,
in combination with other approved drug(s), Novantrone is
indicated in the ifitial therapy of acute nonlymphocytic
leukemia (ANLL) in adults, including myelogenous,
promyelocytic, and erythroid acute leukemia,

Intravenous

12 - 14 mg/m?, administered as a short intravenous infusion
every 21 days.

Ching-Long Joseph Sun, Ph.D.
David Richman, Ph.D.
Doo Y. Lee-Ham, Ph.D.

None
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Studies Previously Reviewed:
Antitumor Activity:

Mouse leukemia system.
Mouse solid-tumor systen.
Mechanism of Action.

Pharmacckinetics: Both in animal aHd human.

Excretio.
Distribution.
Plasma level.
Metabolism.

Toxicology and Pathology:

Mouse, LD50.

Rat, LD50.

Rat, single dose I.V. toxicity and effect on rat myocard1m.
Dog, single dese I.V. toxicity.

Monkey, single dose I.V. toxicity.

Rat, daily for one month toxicity.

Dog, X5, I.V. toxicity.

Dog, X14 I.V. toxicity.

Dog, X5, 9 day recovery, 3 cycles toxicity.

Monkev, XS, I.V.

Monkey, X14, I.V.

Monkey, cnce/21 days, 2 cycles I.V. -

Rat, I.V., once/21 days for 12 months.

Dog, 30 weeks I.V. intermitten dosing.

Monkey, 44 weeks I.V. intermitten dosing.

Rabbit, 21 weeks I.V. intermitten dosing.

Dog, I.V. toxicity intermitten dosing after Doxorubicin.

Genetic toxicity:

Microbial mutogenicity.
Unscheduled A synthesis.
Sister chromatid exchange.
Mouse lymphoma test.

Cell transformation.

Rat Cytogenetics.

Dominant lethal test.

Reproductive Toxicology and Teratology.

Carcinogenicity:

M:)usé .
Rat.
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Miscellaneous Studies.

Topical toxicity, rat and rabbit.
Ocular irritation, rabbit.
Dermal sensitization, quniea pPig.
Cambination texicity, dog.
Heparin activity in vitro. ..

COMMENTS ON PACKET INSERT:
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RECOMMENDATIONS TO BE CONVEYED TO SPONSOR:

This NDA is approvable, provided that the packet insert is modified as indicated above.

Diana Wroblewski Giorgio, Ph.D. 7 ;/ 74

Pharmacologist/Toxicologist
Original NDA 19-297 '
c.C. HFD-150/Division File -
. . DeGeorge/Pharmacology Team Leader ////(?-
N. Beitz/Medical Officer
_ M. VaccarilC.S.0. :

ID. Giorgio/Reviewer
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NDA#; 19-297 NOV-_ 7 166

Title: Phase III Trial of Mitoxantrone Plus Low-Dose Prednisone Versus Low-Dose
Prednisone  for Symptomatic Hormone-Resistant Prostate Cancer

Applicant: Immunex
Name of Drug: Novantrone (Mitoxantrone Hydrochloride Concentrate for injection)
Indication: Hormone Resistant Prostate Cancer (HRPC)

Documents Reviewed: Volumes 9-17, and 19 of submission dated May 13, 1996, Volume 1
of submission dated October 4, 1996, and Volume 1 of submission dated November 4, 1996.

Medical Reviewer: Julie Beitz, M.D.

RELEVANT STATISTICAL ISSUES:

CCI-NOV22 Study: 7

1) The sponsor has defined and analyzed a secondary criterion for response, Criterion 2: “a
50% or more decrease in analgesic score without increase in pain intensity”. This criterion
was not prospectively defined in the protocol.

2) The interim analysis plan specified by the protocol is not clear to this reviewer. The
sponsor did not provide details about the interim analysis plan (design, methods, nominal

significance a-levels, etc.) No adjustments of the significance level have been made for interim

look at the data.

3) Duration of response (pain relief) was measured from the start of therapy to progression
(instead of from the beginning of relief to progression).

4) The sponsor did not provide any formal longitudinal analyses (i.e. GEE or Laird/Ware
methods, etc.) that could be used to assess time trends on the primary endpoint and on the
quality of life data. Even though these are somewhat exploratory, they provide important
insights regarding the pattern of missing data and sources of potential bias. This reviewer
performed a longitudinal data analyses on PPI and analgesic scores. The results are
included in an addendum to this review.




Study 9182

1) The sponsor did not provide any details about the interim analyses results specified by the
protocol. No adjustments of the significance level have been made for interim looks.

In Section 1 we give a brief background on Novantrone.,.Section 2 contains a description
(Section 2.A.1), the efficacy results and analyses (Section 2.A.2), and the summary (Section
2.A.3) for the Canadian study (CCI-NOV22 study). In addition, Section 2 contains a
description (Section 2.B.1), the efficacy results and analyses (Section 2.B.2), and the summary
(Section 2.B.3) for the . STUDY 9182. Section 3 contains the conclusions and
recommendations regarding this application. Electronic data files were provided for all the
pivotal studies by the Sponsor. Safety data analyses would be included only in the Medical
Review.

There are 3 Attachments with tables and figures referenced at the end of this review.

Attachment 1 contains Reviewer's Figures 1-10 for both studies. Attachment 2 contains

Sponsor's Tables 2,3, and 15-17, and Sponsor's Figures 6-20 of the CCI-NOV22 study.

Attachment 3 contains Sponsor's Tables 3-7, 9, 12-32, and Sponsor's Figures 1-3 of the
study.

1) BACKGROUND: In this NDA the sponsor seeks approval of Novantrone for the
treatment of patients with symptomatic Hormone-Resistant Prostate Cancer. Mitoxantrone is
approved for the treatment of acute myelogenous leukemia, and has been studied extensively in
the treatment of lymphoma, metastatic breast cancer, and other solid tumors in the United States.

This submission contains two reports of multicenter, prospective, open-label, randomized
Phase III studies. The objective of the first study, CCI-NOV22 study, was to assess
improvement in pain defined by a 6-point pain scale (PPI, for present pain intensity) with no
increase in analgesic score and no evidence of disease progression in patients with
hormone-resistant prostate cancer (HRPC) treated with Mitoxantrone +Prednisone versus
Prednisone alone. The objective of the second study, STUDY 9182, was to compare
the survival of HRPC patients with Mitoxantrone +Hydrocortisone (M +H) to a control group
treated with Hydrocortisone (H) alone.

Study Design: This study was a multicenter (11 Canadian centers), prospective, open-label,
randomized Phase III study with central randomization and stratification according to baseline
ECOG performance status (0, 1 versus 2, 3). One hundred and sixty-one subjects were
enrolled; 80 subjects were randomized to the M +P (Mitoxantrone +Prednisone) arm and 81
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subjects were randomized to the P (Prednisone) arm. Forty-eight subjects (59%) on the P arm
subsequently crossed over to receive Mitoxantrone.

Subjects with symptoms that could not be relieved by analgesic administration or locoregional
radiation therapy were to be enrolled. Subjects were to be randomized to receive
Mitoxantrone plus Prednisone or Prednisone alone. All'subjects were to begin taking
Prednisone 5 mg po BID. Subjects who had received Prednisone for no more than 2 weeks
prior to study entry were eligible. Subjects randomized to the M+P arm were to receive
Mitoxantrone 12 mg/m? by IV push every 3 weeks, to a maximum cumulative dose of 140
mg/m®. Subjects achieving a subjective response were to continue on Prednisone alone if they
had reached the maximum cumulative dose of Mitoxantrone. If disease progression occurred
after stopping Mitoxantrone, treatment could be restarted if a multigated angiogram (MUGA)
scan or echocardiogram showed a normal LVEF, and could continue as long as subsequent
MUGA scans performed after every third cycle of treatment showed a normal LVEF.

Subjects randomized to the P arm were to be crossed over to receive Mitoxantrone at the time
of symptom progression. Optional crossover was permitted for subjects randomized to the
Prednisone arm who had SD for six weeks.

Concomitant Therapy: Prochlorperazine at a dose of 10 mg po was recommended as
antiemetic therapy. Treatment with Metoclopramide and/or Lorazepam was permitted for
more severe nausea. Use of Dexamethasone or similar steroids was not permitted.

Subjects with prior orchiectomy were to have discontinued any anti-androgen treatment prior
to entry into the study. Subjects without prior orchiectomy were to continue therapy with one
androgen antagonist. Treatment with Flutamide alone was not considered to provide adequate
androgen suppression.

Use of analgesics for symptomatic relief was permitted. To provide an accurate estimate of
baseline analgesic use, entry into the study for subjects who required an adjustment in
analgesic dose was to be delayed for a minimum of one week following stabilization of
analgesic requirements.

Radiation therapy was to be completed at least four weeks prior to study entry. A requirement
for radiation therapy after entry into the study was considered as evidence of disease '
progression. Subjects randomized to the M +P arm who had disease progression and required -
radiation therapy were to be removed from study. Subjects randomized to the Prednisone
treatment arm who had disease progression and required radiation therapy were to delay
crossover to the chemotherapy treatment arm for a minimum of four weeks from the time of
completion of radiation therapy. .

Selection Criteria: Subjects with a diagnosis of prostatic adenocarcinoma documented either
by biopsy or by a combination of clinical features consistent with the diagnosis of prostate
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cancer and elevated prostatic acid phosphatase (PAP) or PSA were eligible for participation in
the study as further defined by the criteria below.

Inclusion Criteria:

. Metastatic or locally advanced (T4) disease with symptoms that included pain.

. Hormone resistance defined by progression or recurrence of disease despite standard
hormonal therapy (orchiectomy, diethylstilbestrol dosage of > 3 mg/day, etc.), and a
documented castrate serum testosterone concentration (< 3.5 nmol/L).

. ECOG performance status < 3.

. A baseline LVEF > the institutional normal + 5% in subjects thh a history of cardiac
disease.

. Completion of pain and QOL questionnaires with a PPI score > 1 at baseline.

. Signed informed consent form indicating awareness of the investigational nature of the
study.

Exclusion Criteria:

. Previous systemic chemotherapy (with the exception of estramustine sodium phosphate)
or treatment of malignant disease with Prednisone or other glucocorticosteroids for
longer than 2 weeks. -

. Active malignancy except for non-melanotic skin cancers. Subjects with quiescent
malignancy for 10 years following resection were considered eligible.

. Life expectancy < 3 months.

. Radiation therapy to more than one large axial field (defined as having a maximum

dimension > 25 cm) to either the spine or pelvis for advanced disease, or more than
one treatment with strontium chloride (Srg).

. WBC < 3x10°mm’, granulocytes < 1.5x10 /mm3 platelets < 150x10 /mm and
bilirubin > 54 umol/L.
. Uncontrolled cardiac failure, active infection, or other contraindications to treatment

with Mitoxantrone. Subjects with diastolic pressure > 100 mmHg were to be treated
at the discretion of the Investigator before entry into the study.

. Contraindications to the use of Prednisone such as active peptic ulcer. Subjects with a
history of peptic ulcer, hypertension or diabetes were eligible if, in the opinion of the
investigator, they were able to receive low-dose Prednisone.

. Radiation therapy within the previous 4 weeks, or discontinuation of Srgy within the
previous 8 weeks.

Evaluations During Treatxnent:, ’

For subjects randomized to receive Mitoxantrone:



. CBC and differential on Days 1, 10, and 14 of Cycle 1. CBC on Day 1 and between
Days 10 to 14 of subsequent cycles.

For all subjects every 3 weeks:

. Physical examination, completion of QOL and pain questionnaires, and analgesic
record.

. CBC and differential, alkaline phosphatase, PAP. Any biochemical tests (e.g. PSA,
blood sugar) that showed abnormal results at study onset were to be repeated.

For all subjects every 12 weeks:

. All pretreatment evaluations were to be repeated every 12 weeks until there was
evidence of disease progression, and during follow-up for duration of survival.

Endpoints: The primary efficacy variable was response to treatment. All subjects who were
randomized and treated with Prednisone with or without Mitoxantrone were evaluated for
response based on the following prospectively defined endpoints that were considered
indicative of a meaningful clinical benefit: A 2-point improvement in the 6-point scale for PPI
that was not accompanied by an increase in analgesic score and was maintained for 2
successive visits 3 weeks apart. Subjects who had mild pain (1 +) at baseline were to have
complete relief of pain.

A sample size of about 150 patients would allow detection of a 20% increase (from 20% to
40%) in response in the treatment group with 80% power and an one-sited o¢=0.05 according
to the protocol.

The secondary efficacy variables were:

1) Time to progression (defined for responders) was considered as the time from the date of
first treatment with Prednisone alone or Prednisone plus Mitoxantrone until the date of the
final assessment that satisfies response criteria. «

Progression is defined if either of the following are sustained on 2 consecutive visits,
compared with the best score:

1. An increase in PPI by > 1 point

2. An increase in analgesic score by > 25% or at anytime: L

3. unequivocal evidence of new lesions, progression of existing lesions, or requirement

for radiation therapy

4. evidence of progression based solely on a bone scan will require a second
confirmation by bone scan at least one month
according to the protocol. There will be more details on how time to progression was applied
by the sponsor to define events in Section 2.A.2, under "Statistical Methodology™.



2) Duration of survival defined as the period from the date of administration of the
treatments to the last date the patient was known to be alive.

3) Quality of Life: The QOL assessments were self-administered by subjects during clinic
visits. The QOL assessments consisted of:

a) EORTC QOL Questionnaire (EORTC - Q30C), consisting of 30 items grouped into
5 subscales addressing symptoms and physical activity, functional activity,
psychosocial interaction, overall physical assessment, and global QOL.
b) Specific Prostate Module, an 11-item module, including questions about pain and
possible side effects from analgesic medication. '
c) A series of nine LASA scales evaluating various aspects of QOL.

Pain Scale: The pain scale was derived from the PPI Index of the McGill Pain Questionnaire.
Subjects were asked to determine how much pain they experienced during the 24 hours
preceding their visit to the clinic using the following six terms:

Present Pain Intensity

PAIN no pain | mild pain | discomforting | distressing | horrible | excruciating
SCALE 0 1 2 3 4 5
Analgesic Score: Subjects were asked to record in a subject diary the name, strength, and

number of pills or doses taken for pain control for each day in the cycle. The daily analgesic
score was calculated using a numerical scale. Each standard tablet/capsule of non-narcotic
analgesic taken (acetaminophen, acetylsalicylic acid, indomethacin) was scored as 1. Each
dose of oral narcotics (e.g., hydromorphone, codeine, morphine, anileridine, Percodan®,
Percocet’, Tylenol III*) was scored as 2. Each dose of IV narcotics was scored as 4. '
Analgesic scores were averaged for the last 7 days of each cycle and were then transcribed to
the CRF for entry into the database.

2.A.2) EFFICACY RESULTS:

Statistical methodology: The primary endpoint, response status, was calculated for each
subject, according to the sponsor, as follows: Subjects with a baseline PPI > 2 were classified

as responders at the second of 2 consecutive visits if a 2-point improvement in PPI was -
maintained for those 2 consecutive visits, and was not accompanied by an increase in analgesic
score. Subjects with a baseline PPI of 1 were classified as responders at the second of 2
consecutive visits if a PPI score of (' was maintained for those 2 consecutive visits, and was
not accompanied by an increase in analgesic score. If PPI or analgesic score values were
missing for a particular visit, that visit was not considered in the calculations described above.
This occurred for 2 subjects (patients 11 and 15) who were classified as responders. Two



subjects with a PPI of O at baseline (patients/12 and 18) were enrolled. These subjects were
classified as non-responders.

If radiologic evidence of disease progression was observed, or delivery of radiation therapy
was needed prior to achieving a response as defined earlier, the subject was classified as a non-
responder. v ’

Subjects randomized to the P group were classified as responders prior to crossover based on
the criteria described above. We will refer to this criterion of response as criterion 1.

Subjects who responded based on the above definitions were considered as having evidence of
disease progression if at least one of the following occurred for 2 consecutive cycles after the
cycle in which they were defined as responders: 1) an increase in PPI score by at least 1 point
recorded for 2 consecutive visits in comparison to the lowest PPI score; 2) an increase in
analgesic score of > 25% compared to the lowest score for 2 consecutive visits; or 3)
confirmed evidence of new lesions, progression of existing lesions, or a requirement for
radiation therapy.

The sponsor has defined and analyzed the time to disease progression for responders and non-
responders separately. Time to disease progression for responders was calculated from the date
of start of study to the date of the second of two consecutive cycles in which the criteria of
progression were observed. Duration of palliative response was calculated from the date of
cycle of response until the date of cycle of progression. Time to progression for non-
responders was defined as an increase in PPI score by at least 1 point in comparison to the
lowest PPI score recorded for 2 consecutive visits, or an increase in analgesic score of > 25%
compared to the lowest score for 2 consecutive visits. This reviewer has performed analyses
of the time to disease progression on all patients (by combining both, responders and non-
responders).

A secondary criterion for response was defined and analyzed retrospectively after the study
was completed; subjects whose analgesic use decreased by 50% or more for 2 consecutive

visits with no increase in PPI score at any time were classified as responders based on this
secondary response criterion. Time to progression for subjects who satisfied this secondary
criterion was defined by an increase in PPI score by at least 1 point in comparison to the

lowest PPI score recorded for 2 consecutive visits, or by an increase in analgesic score of 2
25% compared to the lowest score for two consecutive visits. For subjects classified as
responders based on the secondary criterion for response, progression was to have occurred
following the cycle of response. We will refer to this criterion of response as criterion 2.

Quality of Life scores were analyzefl by totaling the numerical responses for the separate
EORTC subscales including symptoms and physical activity, functional activity, and
psychosocial interaction. When a response was missing, the value was prorated by multiplying
the sum by the total number of possible responses, divided by the total number of actual
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responses in that particular QOL category. Linear analogue self assessment scores were
analyzed separately and were not summed except at baseline, in which case the prorating
described above was performed. Baseline variables that were categorical or discrete were
compared using Cochran-Mantel-Haenszel general association tests. Baseline variables that
were continuous were compared using Cochran-Mantel-Haenszel row means tests.

The primary endpoint of response status was analyzed by comparing the M+P arm to the P
arm using Fisher's exact test and by additional. Cochran-Mantel-Haenszel general association
tests controlling for baseline strata.

Time to event endpoints were compared between groups using Kaplan-Meier methods and log-
rank tests.

Quality of life instruments were compared for 'best change' and 'best percent change' from
baseline using Cochran-Mantel-Haenszel row means tests. Simple t-tests and Wilcoxon rank
sum tests were used to confirm the Cochran-Mantel-Haenszel row means tests.

Results of an Interim analysis: According to the sponsor, a planned interim analysis was

conducted for this study to assess whether results for the primary endpoint were sufficiently
strong to end the study. The contracted statistician performed a Chi-square test on 64 subjects
in March of 1993. The resulting p-value was not sufficiently small to warrant stopping the
study. According to the sponsor "no statements were made in the protocol or subsequently
about the assessment of significance at the time of final analysis". No details of the results of
the interim analysis were given to Lederle (the sponsor) or to the investigators. The interim
analysis plan specified by the protocol is not clear to this reviewer. The following results of
the interim analysis were provided on 8-14-96 to this reviewer by the sponsor:

Interim analysis of primary endpoint: (criterion 1)

M+P (n=37) P (n=27)
Responses 4 (11%) 1(4%)
L___P-value* | _ 0.5655
*Chi-Square test with continuity correction
Summary of Baseline Assessments: There were no statistically significant differences | .

between the two groups for any of the demographic and baseline assessments (Sponsor's
Tables 2 and 3 respectively in the Appendix) with the exception of Flutamide therapy. 30% of
patients in the M+P and 12.3% of patients in the P group had Flutamide therapy (Fisher's
two-sided test p-value=0.006). It was not clear to this reviewer if patients (how many and for
how long) continued to receive Flutamide therapy after entry to the study.

PAP and PSA: For the M+P and-P group respectively, median PAP levels were 16.3 U/L
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and 10.7 U/L, and median PSA levels were 179.9 ug/L and 156 ug/L.

PPL: One subject in each treatment group had a PPI score of 0 at baseline (Subject No.Wjl§in
the M+P arm, and Subject No. 18 in the P arm). In the M+P group, the remaining scores at
baseline were distributed as follows: 30 subjects had a PPI score of 1, 30 subjects had a PPI
score of 2, 15 subjects had a PPI score of 3, and 4 subjects had a PPI score of 4.

In the P group, 23 subjects had a PPI score of 1, 37 subjects had a PPI score of 2, 15 subjects
had a PPI score of 3, and 5 subjects had a PPI score of 4.

Analgesic Score: Median baseline analgesic score was 17.7 for the M+P group, and 14 for
subjects in the Prednisone group (p-value=0.104). Baseline analgesic score was missing for 2
subjects in the M+P arm (Subject Nos.

QOL Scores: Subjects in both treatment groups had similar median baseline scores for all
measures of QOL. For the 9 LASA scales, median sums of baseline scores were 57.2 for the
M+P group, and 58.7 for the P group.

Baseline scores for the EORTC-Q30C QOL questionnaire were similar in the two groups for
all subscales. For the M+P and P groups respectively, the median sum scores for symptoms
and physical were 10.3 and 10; functional activity 25.5 and 25; psychosocial 17.5 and 16;
overall physical 3.5 and 4; and overall quality of life was 4 for both groups.

Baseline sum scores for the Prostate Module were 21.5 for the M+P group and 19.8 for the P
group.

Results:

Palliative Response (Primary Endpoint): According to the sponsor, twenty-three subjects in
the M+P group (29%) and 10 subjects in the P group (12%), prior to crossover, qualified as
responders as demonstrated by a 2-point improvement in PPI that was maintained for 2
consecutive visits and was not accompanied by an increase in analgesic score (p = 0.011, two-
sided Fisher's exact test). This reviewer performed also a logistic regression analysis adjusting
for the Flutamide therapy imbalances between the two groups. Flutamide therapy turned out
not to be a statistically significant factor. The median time to response was 65 days for the
M+P group, and 73.5 days for the P group. The following table describes the response
parameters observed in the two treatment groups. -



Sponsor's Table 1: Response Parameters

Treatment Group
M+P P=
=280 (n=281) p-value
Palliative response n (%) . 23 £29) 10 (12) 0.011*
Median duration of response (days)*** 229 53 0.0001 **
Median time to progression (days)***: 301 132.5 0.0001**

*Two-tailed Fisher's exact test
**  Logrank test
*** Responders only

- Prior to crossover

Two patients in the treatment group (patient numbers 68 and 75), who were classified as
responders by the sponsor, were classified as non responders by the Medical Reviewer.
Results on the time to event endpoints analyses (e.g. duration of response and time to
progression) remain the same. The Medical review explains the changes made by the Medical
Reviewer on response, duration of response, and time to progression for certain patients. The
following table describes the palliative response based on the Medical Reviewer's assessment:

Reviewer's Table 1 : Palliative response based on the Medical
Reviewer's assessment (Criterion 1)

Treatment M+P P P-value*
(n=280) (n=81) '

Responders | 21 10 0.029 ]
* Fisher's two-tailed test

According to the sponsor, when subjects who responded are examined separately based on
their baseline PPI score (> or < 1), more subjects in the M+P group who had a baseline PPI
score > 1 responded (26.5%) than did subjects in the P group who also had a baseline PPI
score >1 (8.8%). Similarly, when baseline ECOG performance status is taken into account,
in the M+P group, 30% of subjects with a baseline performance status of 0 or 1 and 24%
with a baseline performance status of 2 or 3 were classified as responders versus 14% and 7%
of subjects in the P group with respective baseline performance status. When tests are
conducted stratifying for baseline ECOG performance status or baseline pain score, the
resulting p-values comparing the two treatment groups are significant (p = 0.014 when
controlling for baseline pain, and p = 0.009 when controlling for ECOG performance status).

Duration of Palliative Response: Duration of palliative response was evaluated for the 33

responders by the sponsor. For subjects in the M+P group, the median duration of response
was 229 days, compared to 53 days for subjects in the P group (p = 0.0001, logrank test).
According to the sponsor, the treatment difference remains in favor of the M+P group when
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subjects randomized to each group are compared while controlling for performance status p=
0.0007, logrank test) and PPI at baseline (p = 0.0005, logrank test).

It was determined after the ODAC meeting on 9/11/1996 that the algorithm used by the
sponsor to calculate the duration of response did not include all the protocol criteria for
assessing it. The sponsor provided the following analysis of duration of response using
the protocol criteria, on October 18, 1996:

Sponsor's Table 2 gives the duration of response analysis. Patient numbers

(M +P group) were excluded from the total number of responders by this reviewer. The
Medical Reviewer assessed that these patients had 0 duration of response and the sponsor
agreed on that. Kaplan-Meier curves of the duration of palliative response are given in
Figures 1-2 (Attachment 1).

Sponsor's Table 2: Duration of response based on the Sponsor’s assessments:

Treatment Events Median P-value*
(size) (days)
Criterion 1 M+P (n=21) 15 229 0.0009
‘ P (n=10) 8 63 :
Criterion 2 M+P (n=28) 20 169 0.0004
P (n=17) 14 57 |

*Logrank test

Time to Disease Progression: Time to disease progression was evaluated for only the 33

responders by the sponsor. From sponsor's Table 1, which is included in the beginning of this
section, subjects in the M+P group had a median time to progression of 301 days, compared
to 132.5 days for subjects in the P group (p = 0.0001, logrank test). According to the
sponsor, when subjects randomized to the M +P group and subjects randomized to the P group
are compared while controlling for performance status and PPI at baseline, the treatment
difference remains in favor of the M+P group (p = 0.0001, logrank test).

It was determined after the ODAC meeting on 9/11/1996 that the algorithm used by the -
sponsor to calculate the TTP did not include all the protocol criteria for assessing the

time to progression. The sponsor provided the following analysis of TTP using the
protocol criteria, on October 18, 1996. This reviewer and the Medical Reviewer agreed
on the sponsor’s assessment of TTP:
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Sponsor's Table 3: Analysis of TTP based on the sponsor's assessments

Treatment Treatment Median P-value*
- (size) Failures (days) ’
rAll patients M+P (n=80) 63 131 0.0001 "
IL
" [P =81 70 6 |

*Logrank test
Kaplan-Meier curves of time to progression are given in Figures 3 (Attachment 1).

An exploratory analysis of time to progression was performed for certain groups of patients
suggested by the Medical Reviewer. Results are included in Reviewer's Table 4, for patients
who had Orchiectomy only, Medication only, or Orchiectomy and Medication. Patients who
had one or more of the following were classified as having Medication: Fyproterone acetate,
Flutamide, Luteinizing hormone-releasing hormone agonist, and Estrogen. It was not clear to
this reviewer how, when, and for how long, these medications were given. The results of this
retrospective analysis should be interpreted with caution due to the small size of these
subgroups. Kaplan-Meier curves of time to progression are given in Figures 4-6 (Attachment
1).

Reviewer's Table 4: Analysis of Time to Progression based on the sponsor's assessments by
Orchiectomy only, Orchiectomy and Medication, or Medication only.

Treatment Treatment Median P-value*
(size) Failures (days)
Orchiectomy M+P (n=25) 19 70 0.38
P (n=37) 34 65
| Orchi+Medic | M+P (n=21) 17 168 0.001
P (n=13) 11 70 '
ﬁ Medication M+P (n=34) 27 140 0.0003 -
| P (n=31) 25 63
*Logrank test
Overall Palliative Benefit: To assess overall palliative benefit from therapy, a second criterion

of response was evaluated retrospectively. This was defined as a decrease in analgesic score of
at least 50% from baseline, without an increase in PPI at any time. Seven more subjects in
each group responded based on this criterion according to the sponsor.
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In total, 30 subjects (37.5%) in the M+P group, and 17 subjects (21%) in the P group
satisfied either primary or secondary criteria for response, demonstrating almost a doubling of
the response rate in the M+P arm (p = 0.025, Fisher's two-sided test) according to the
Sponsor.

Reviewer's Table 5 gives the results for this secondary criterion of response based on the
Medical Reviewer's assessment:

Reviewer's Table 5 : Palliative response based on the Medical
Reviewer's assessment (Criterion 2)

Treatment M+P P P-value*
(n=280) (n=81) :
Responders 28 17 0.055 ]

* Fisher's two-tailed test

A Kaplan-Meier curve of the duration of palliative response for this criterion is given in Figure
8 (Attachment 1).

Reviewer's Table 6 gives the results for this secondary criterion of response based on the
Medical Reviewer's assessment by prior therapy:

Reviewer's Table 6: Palliative response based on the Medical Reviewer's assessment by prior

therapy (Criterion 2).

M+P - P P-value*
Orchiectomy 20% (5/20) 19% (7/27) 1
Orchi+Medic 38% (8/21) 23% (3/13) 0.465
L Medication 44% (15/34) 23% (7/31) 0.114

* Fisher's two-tailed test

Quality of Life: The sponsor's Baseline QOL evaluations for the nine individual LASA scales,
the sum of all nine LASA scales, the five EORTC-Q30C questionnaire subgroups, and the"
Prostate Module questionnaire show that there was no a statistically significant difference in
baseline QOL characteristics between the two groups.

The sponsor presents changes in the means of the 9 individual LASA scales actual values over
time in Figures 6 to 14 (Attachment 2). Higher scores represent an improvement in QOL
measures for the LASA instrument. The figures describe the QOL assessments obtained up to
Cycle 18 which is the last cycle for which PPI measurements were available in the database.
The figures representing data for the P group include QOL assessments obtained prior to and
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after crossover. Subjects randomized to the M+P arm had consistently better scores than
subjects randomized to the P arm for the following LASA scales: pain, physical activity,
fatigue, appetite, mood, and overall well-being. The LASA figures were comparable in the
two groups for the following scales: constipation, family relationships, and passing urine.
Subjects raidomized to the M+P arm had statistically significantly better "best changes from
baseline" scores than subjects randomized to the P arm for the following QOL scales: LASA
constipation, LASA mood, and QOL prostate module. There were not any statistically
significant improvements in the M +P arm over the P arm in the QOL scales when "best
score" or "best % change from baseline" scores are analyzed. ‘

Sponsor's Figures 15 to 20 (Attachment 2) represent changes in the actual mean values for the
sum of the 5 EORTC-Q30C subgroups and the Prostate Module questionnaires. Only the first
18 cycles are represented and subjects who crossed over are also included. Subjects
randomized to the M+P arm had consistently better scores (but not statistically significant)
than subjects randomized to the P arm for all 6 questionnaires: symptoms and physical
assessment, functional activity, psychosocial effect, and the Prostate Module (in all of which
lower scores are better), and overall physical activity and overall QOL (in all of which higher
scores are better).

Sponsor's Tables 15-17 (Attachment 2) describe the best QOL scores and best change from
baseline achieved at any time following the initial QOL assessments in the two groups. Table
16 provides the actual differences between the best QOL Figures 6 to 14 (Attachment 2) scores
achieved and baseline scores, and Table 17 presents these differences as a percentage of
baseline values. The three tables include information from the nine individual LASA scales,
the five EORTC-Q30C subgroups, and the Prostate Module questionnaire.

Potential bias could arise by analyzing measures such as "best changes from baseline”, "best
score”, or "best % change from baseline" , because they do not take into account all data
collected (sample size), and the pattern of missing data. The sponsor did not provide any
formal longitudinal analyses (i.e. GEE or Laird/Ware methods, etc.) that could be used to
assess time trends on the quality of life data. Even though these are somewhat exploratory,
they provide important insights regarding the pattern of missing data and sources of potential
bias.

All sponsor's tables and figures mentioned above are included in Attachment 2.

Survival: Survival was similar for the two treatment groups. However, the survival
comparison is subject to the confounding effects of crossover. The median time to death was
338.5 days for the 80 subjects in the M+P group, compared to 324 days for the 81 subjects
randomized to receive Prednisone alone (p = 0.2324). The median time to death for the 23
responders in the M+P group was 476 days, versus 476.5 days for the 10 responders in the P
arm (p = 0.3713). Median time to death was significantly longer for subjects in the M+P
group compared to subjects in the P group (338.5 days versus 145 days respectively, p =
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0.0086) when subjects randomized to the P group, who subsequently crossed over, are
excluded, representing a 6-month increase in median survival.

Change in PSA Levels: The sponsor has presented the following results: Serial (> 2)
measurements of PSA were available for 134 subjects (71 and 63 in the M+P and P groups
respectively). There was not a statistically significant difference between the two treatment
groups with respect to decrease in PSA concentrations from baseline. Compared to the P
group, there were more subjects in the M+P group who had a decrease > 75% from baseline
PSA; 27% versus 14%, respectively (p = 0.077, Cochran-Mantel-Haenszel general
association test).

When data for subjects who responded were evaluated separately, significantly more
responders in the M+P group demonstrated a > 75% decrease from baseline compared to the
P group responders; 52% versus 10%, respectively (p = 0.026, Cochran-Mantel-Haenszel
general association test, two-sided), suggesting that palliative response in the M+P group was
also accompanied by substantial decrease in PSA concentrations .

Efficacy After Crossover: Forty-eight subjects in the P arm subsequently crossed over to
receive Mitoxantrone. The median number of days from entry on study to crossover for these

48 subjects was 84 days, and ranged from 11 to 324 days. Nine of these 48 subjects (19%)
demonstrated a response after crossover. Time to death (median number of days to death) for
the 48 subjects who crossed over was 380.5 days.

2.A.3) SUMMARY:

Twenty-one patients in the M +P group (26%) and 10 patients in the P group (21%), prior to
crossover, qualified as responders by demonstrating a 2-point improvement in PPI that was
maintained for 2 consecutive visits and was not accompanied by an increase in analgesic score
(p = 0.029, two-sided Fisher's exact test). This is criterion 1 for response. Flutamide therapy
did not change the statistically significant treatment effect.

Twenty-eight patients in the M +P group (35%) and 17 patients in the P group (12%), prior to
crossover, responded using criterion 2 for response with a p-value = 0.055 (two-sided Fisher's
exact test). Criterion 2 for response was defined as a decrease in analgesic score of at least
50% from baseline, without an increase in PPI at any time.

Duration of palliative response was evaluated for the 31 responders (criterion 1). For patients/
in the M+P group, the median duration of response was 229 days, compared to 63 days for
patients in the P group (p = 0. 0009 logrank test).

If we use criterion 2, the duration of palliative response was evaluated for 45 responders. For
patients in the M +P group, the median duration of response was 169 days, ;:ompared to 57
days for patients in the P group (p = 0.0004, logrank test).
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Time to disease progression was evaluated for all patients. Patients in the M+P group had a
median time to progression of 131 days, compared to 69 days for patients in the P group (p =
0.0001, logrank test).

There is some indication from exploratory analysis of time to progression that patients who
took medication only (one or more of cyproterone acetate, flutamide, luteinizing hormone-
releasing hormone agonist, and estrogen), or who had orchiectomy and took medication, had
statistically significantly longer time to progression in the M +P arm than those in the P arm.
The results of this retrospective analysis should be interpreted with caution due to the small
size of these subgroups.

Survival was similar for the two treatment groups. However, the survival comparison is
subject to the confounding effects of crossover. The median time to death was 338.5 days for
the 80 subjects in the M +P group, compared to 324 days for the 81 subjects randomized to
receive Prednisone alone (logrank p-value = 0.2324).

There was not a statistically significant difference between the two treatment groups with
respect to decrease in PSA concentrations from baseline. According to the sponsor, compared
to the P group, there were more subjects in the M+P group who had a decrease of > 75%
from baseline PSA; 27% versus 14%, respectively (p = 0.077, Cochran-Mantel-Haenszel
general association test, two-sided).

There was not any statistically significant improvement in the M+P arm over the P arm in the
various QOL instrument measures used in this study. Moreover, this was an open label study
and any claims about improvement in the QOL measures for either group should be interpreted
cautiously.
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Study design: This was a two-arm, randomized, open-label Phase III study with central
randomization and stratification, comparing the survival of patients with metastatic hormone
resistant prostate cancer treated with Mitoxantrone +Hydrocortisone (M +H) versus
Hydrocortisone (H) alone. Three stratification factors were used: performance status
(0-1 vs. 2), disease status (measurable vs. evaluable), and number of prior endocrine
manipulations (one vs two or more). A total of 242 patients were enrolled: 119 patients in the
M+P group and 123 in the H group. These patients were enrolled at 62 participating
sites and their affiliates.

The secondary objective was to compare the impact of M+H and H on QOL as assessed by
questionnaires that measured physical functioning and cancer-related symptoms in subjects
with metastatic hormone-resistant prostate cancer.

Patients in the M +H arm were to receive Mitoxantrone 14 mg/m” as an IV infusion over 10-
30 minutes plus oral Hydrocortisone 40 mg (30 mg at 8 a.m. and 10 mg at 8 p.m.) daily.
Mitoxantrone was to be repeated every 21 days as tolerated. Hydrocortisone was to be
continued until death or serious toxicity.

Patients in the H arm were to receive Hydrocortisone 40 mg (30 mg at 8 a.m. and 10 mg at 8
p.m.) daily until death or serious toxicity. One cycle was defined as three weeks of therapy.
Dose modification for nadir counts was also done.

Selection criteria:
Inclusion Criteria:

Subjects who met the following criteria were eligible for this study:

Histologically documented adenocarcinoma of the prostate (Stage D,) with progressive
systemic disease despite at least one or more endocrine manipulations. One of the
manipulations must have included either orchiectomy, LHRH,, or DES. Progressive dlsease
was defined as 1) progressive symptoms in a patient with lesions on bone scan, plain
radiographs/CT scan, or physical examination; and/or 2) progression of objective evidence of
disease either by > 25% increase in the sum of the perpendicular diameters of all measurable
masses or the appearance of > 25 % new lesions on bone scan, and/or (3) rising PSA. PSA
must have doubled compared to values before progression, with > two-fold increase confirmed
by at least two values >2 weeks apart in order to use PSA as the sole marker of progression.
Pathology review of each subject's slides was to be carried out by the institution enrolling the
subject and documented in the subject's chart.
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Performance status of O, 1, or 2 on the scale.

AL least 3 weeks since any major surgery and fully recovered.

At least 4 weeks since any radiation treatment and fully recovered.
At least one prior endocrine therapy (orchiectomy with or without flutamide. LHRH, with or
without flutamide, DES)

Normal multigated angiogram (MUGA) scan or ultrasound assessment of ventricular ejection
fraction.

[ ]

Either measurable or evaluable nonosseous disease or bone-only disease with an abnormal
PSA.

[ ]

Willing consent after being informed of the neoplastic nature of disease, the procedure to be
followed, the experimental nature of the therapy alternatives, potential benefits, side-effect
risks, and discomforts.

[ ]

Willingness and ability to complete the serial QOL questionnaires. If a subject did not speak
English, he could still be enrolled in the study but did not need to complete the QOL
instrument. If a subject spoke but was unable to read English, the data manager was to
complete the questionnaire with the subject.

Exclusion Criteria:

Subjccm with any of the following conditions were not eligible to enter the study:

®
Serious intercurrent medical illnesses, which in the judgement of the investigator
would compromise the subject.

Significant cardiac disease (New York Heart Association Class III or IV), angina pectoris or
myocardial infarction within 6 months.

[ ]

Presence of an active acute infection requiring antibiotics. Subjects on suppressive therapy for
chronic urinary tract infection (UTI) were not excluded. , .
[ ]

Presence of parenchymal brain metastases.

[ ) .

History of another malignancy, active or initially diagnosed, within 2 years other than
curatively treated nonmelanoma carcinoma of the skin.

Prior chemotherapy or immunotherapy.
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Subjects receiving exogenous corticosteroids.

Clinical Evaluations: Prior to treatment, subjects were required to have completed the
following, tests and evaluations: medical history, physical examination, performance status,
weight, tumor measurement and assessment, QOL assessment, bone scan, skeletal survey as
required to evaluate disease extent and response, additiopal scans of any type required to
evaluate disease extent and response, electrocardiogram (EKG), chest x-ray, MUGA, and
ejection fraction. Any x-rays, ultrasounds, or scans of any type of uninvolved organs that
were not to be used for tumor measurement were required to be completed within 42 days of
registration. Any bone scans needed to establish measurable disease were required to be
completed within 30 days of registration. Any other radiographs (except bone scans) needed
to establish measurable disease were required to be completed within 14 days of registration.

Every three weeks after treatment, subjects were required to have completed the following
tests and evaluations: medical history, physical examination, performance status, weight,
tumor measurement and assessment, and QOL assessment. Every six weeks after the start of
treatment, subjects were required to have a skeletal survey or x-rays of areas of bony
involvement and EKG. Every three months after the start of treatment, subjects were required
to have tumor measurements and assessment, EKG, MUGA, and ejection fraction. QOL
assessments were required at Weeks 6 and 12, then every 12 weeks and when the subject was
taken off study. Bone scans were required between Days 56-63 and 115-125, then every 12
weeks. -

Evaluations of known sites of disease that were assessable by physical examination were to be
repeated every 3 weeks and, if assessable by radiograph (other than bone scan), every 6
weeks. CT scans, if initially abnormal, were to be repeated at the same intervals as bone
scans. Skeletal surveys or x-rays were to be repeated if the bone scan was improved.

Endpoints: According to the protocol, the sample size calculations are based on overall
survival, defined as the time between randomization and death. The median survival in the
group, who receive only H and who have endocrine manipulation, is estimated to be 12
months. The median survival in the group, who receive only H and with more than one
endocrine manipulation, is estimated to be 9 months. The sample size is computed to have
80% power to detect a 50% increase in the median survival of patients receiving M+H.
Assuming that the survival time is exponentially distributed, and that approximately 100 per
year will be accrued to this study, with 2/3 of patients having one endocrine manipulation and .
1/3 of patients having more than one endocrine manipulation, using the methods of Berstein
and Lagakos, with a two sided ¢=0.05, a total of 220 patients are required. With a 5% of
ineligibility rate, 232 would be accrued.

Secondary endpoints include time to treatment failure, response, duration of response, time to
progression, and QOL.
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Interim analysis: According to the protocol, there were 4 interim looks plus a final look
scheduled, approximately when 20%, 40%, 60%, 80% of the expected number of failures
occurred, using the Lan and DeMets analog of the O'Brien-Fleming group sequential
boundaries, with an overall significance a=0.05.

There was nothing mentioned in the submission about the status and results of these interim
analyses.

Disease Categorization: For response analyses, subjects were categorized into one of three
groups: measurable, evaluable, or bone only. Measurable disease was to take precedence over
evaluable, and evaluable over bone only. The criteria for response in each of the following
categories are defined in the protocol and are based on tumor size, PSA levels, and
performance status.

Measurable Disease (Nonosseous). Subjects with measurable bidimensional or unidimensional
nonosseous disease (e.g., palpable or visible lymph nodes, mediastinal, abdominal, or
pulmonary masses, or hepatomegaly) were assessed using standard response criteria.
In order to be considered measurable, masses visible by radiographic studies were to be > 2
cm in two dimensions.

Evaluable Disease (Nonosseous). Malignant disease evident on clinical examination but not

clearly measurable was to be considered evaluable. The only permissible examples of such
disease were to be confluent or lymphangitic lung metastases or skin metastases.

Nonmeasurable (Bone Only) or Unevaluable Soft Tissue Disease. Subjects with disease that

was neither measurable nor evaluable were to be assessed for response based on change in
bone scan, PSA, and performance status. Elevated PSA was required to be eligible for this
category.

Disease Response Assessment:

Unevaluable Tumor Response. The following were scored as an unevaluable tumor response:
(1) if a follow-up disease assessment was not performed: or 2) if a subject who received

treatment did not experience disease progression, died early, or did not satisfy the criteria for
complete response, partial response, regression, or stable disease.

Mixed Response/Disease Progression. Simultaneous progression and regression of measurable
lesions or other indices of response was deemed a mixed response and scored as dlsease »

progression for the purposes of this study.

Performance Status Assessment: Performance status was to be assessed using the following
criteria: normal performance =0; decreased performance but ambulatory=1; increased time in
bed, less than 50% of day=2; increased time in bed, more than 50% of day 3; and totally
bedridden=4.

20




QOL Assessment: The following QOL instruments were used: Functional Living Index -
Cancer (FLIC), Symptom Distress Scale (SDS), Sexual and Urologic Functioning, Functional
Limitations Scale, and Impact of Pain on Daily Activities.

Duration of Treatment: Subjects with a complete or partial response or stable disease were
to be treated until they developed progressive disease or yeached a total Mitoxantrone dose of
160 mg/m®. Subjects who developed progressive disease were to continue Hydrocortisone
indefinitely. Crossover was not allowed. Subjects who developed progressive disease on
either arm were not to receive anthracycline or further anthracenedione drugs but were allowed
to receive other cytotoxic therapies if needed.

The following events mandated discontinuation at any time following enrollment: Progressive
disease, Intercurrent illness that prevented further therapy; Unacceptable Grade 4 toxicity
without evidence of antitumor response; Total Mitoxantrone dose of 160 mg/m?; General or
specific changes in the patient's condition that rendered the patient unacceptable for further
treatment in the judgement of the Investigator.

Patients were considered off study when disease progression or treatment failure was
documented. Follow-up after this point was for survival only. No information on subsequent
therapy given after progression was collected.

2.B.2) EFFICACY RESULTS:

Statistical Methodology:

Time to Event Endpoints: Time to death was calculated from on-study date to death date or
last date known alive. Time to progression was calculated from on-study date to date of
progression or date last known alive or death date. Time to progression data were analyzed in
two ways by the sponsor: in the first way all deaths were considered as censored observations
(not events) and in the second way all deaths were considered as uncensored observations
(events).

QOI, Analyses: Baseline values for all QOL scores were defined for a subject as the first
score recorded prior to Day 10 for each QOL score. In the only instance where two or more
scores fell in that window prior to Day 10, the earliest score was used as baseline.

If dates for visits with QOL data were missing, the data were not used in any analyses. If
answers were recorded that were less than 1 for instruments requiring values of 1 or more,
these numbers were treated as missing in all analyses. Answers to questions for QOL module
on pain were originally O to 10 in the database but adjusted to 1 to 11 in all analyses. Answers
to FLIC questions 2, 3, 6, 9, 10, 11’; 14, 16, 18, 19, 21, and 22 were rescaled so that in all
cases a lower number reflected a clinically better response.

At baseline, for the FLIC, SDS, Sexual and Urologic Functioning, Functional Limitations
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Scale, and impact of Pain on Daily Activities instruments, numerical answers for each
instrument were summed to obtain scores for the baseline visit and summarized over subject
for each instrument. For each instrument, if answers to some questions were missing fora
subject on a particular visit, the score for that visit was prorated by multiplying the sum by the
number of possible questions for that instrument divided by the number of answered
(nonmissing) questions for that instrument. .
Of the QOL domains available in the study, five QOL variables were retrospectively identified
for analysis as most indicative of the effects of pain on QOL measures. These variables were
FLIC question 11, FLIC question 13, SDS pain 1 item, SDS pain 2 item, and the total score
(sum) for the Impact of Pain on Daily Activities questionnaire. For the Impact of Pain
instrument, numerical answers to questions were summed to obtain a score for each visit. If
answers to some questions were missing for a subject on a particular visit, the score for that
visit was prorated as described above for the instruments at baseline.

For each of the five QOL selected variables, statistics were calculated over time in two ways:

The value at Day 42 was defined as that value recorded at a visit within a ;t 7-day
window of day 42 (if more than one value fell in that window, the value closest to Day
42 was used).

The best post-baseline value was defined as the value that was lowest in numerical
value post-baseline.

Then, for each subject, change from baseline at Day 42 and best change from baseline were
calculated as the value in the Day 42 window minus the value at baseline and the best value
minus the baseline value, respectively. Percent change from baseline was change from
baseline divided by the baseline value and multiplied by 100.

Statistical Procedures: Descriptive statistics were used to present demographic and baseline
variables. Time to death and/or progression were estimated using Kaplan-Meier curves and
compared using logrank tests. Rates for disease response categories were compared using Chi
squared and Fisher' s exact tests. QOL-derived measures (Day 4217 days, best value
baseline, change, and percent change from baseline) were averaged over subjects and
compared using both analysis of variance (two sided t-tests) and Wilcoxon rank-sum tests.”
Results: A total of 242 subjects were enrolled in the study, with 119 randomized to receive
Mitoxantrone plus Hydrocortisone (M +H) and 123 subjects randomized to receive
Hydrocortisone only (H). Data were missing for some subjects. Follow-up data other than
last alive dates were available for 209 subjects (86%) of the 242 subjects enrolled. Adverse
event data were available for 206 subjects (85%). Disease response data were available for
181 subjects (75%). Baseline QOL data were available for 198 subjects (82 %) but follow-up
data were available for fewer subjects at the specified evaluation periods (6 and 11 weeks).
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Demographic and Baseline Characteristics: The median age for both the M+H group and H
group was 72 years. The age range for the M+H group was 43 to 84 years, and for the H

group, 38 to 85. In the M+H group, 88% percent of subjects were white, 10% were black,
and 2% were Hispanic. In the H group, 93% were white and 7% were black. Sponsor s
Table 3 summarizes demographics (Attachment 3).

Baseline metastases, disease evaluability, and stratification factors data are presented in
Sponsor's Table 4. There was no significant difference between the two treatment groups with
respect to each of these parameters.

Sponsor's Table 5 contains the baseline lab values and Table 6 contains prior hormonal
therapies. Baseline performance status and analgesic use data are summarized in Sponsor's
Table 7 (Attachment 3).

Time to event endpoints: There was not any statistically significant difference between the two
treatment groups in survival. There was some indication that patients in the treatment group
had a longer time to progression than patients in the control group. Kaplan-Meier curves of
time to event endpoints are given in Sponsor's Figures 1-3 (Attachment 3). The following table
summarizes the efficacy results for the various time to event endpoints.

Table 1: Time to Death and Progression

Treatment Median (days) N Events P-Value*
Time to Death M+H . 334 119 58 0.3298
H 359 123 . 68
Time to M+H 218 56 0.0654
Progression
H 122 71
Time to M+H 159 80 0.0723 l
Progres-
sion or Death H 118 95 "

* Logrank test.

The following tables summarize the efficacy results of Time to Progression for patients who -
had baseline analgesics, and patients who did not have any baseline analgesics. There was a
statistically significant difference between the two treatment groups. There was some

indication that the treatment group had a longer time to progression than the control group, for
those patients who did not have any baseline analgesics. There were 13 patients with missing
baseline analgesic use data. These patients were excluded from these analyses. Kaplan-Meier
curves of time to progression are ngen in Reviewer's Figures 7-8 (Attachment 1) for these
analyses.
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Table 2 : Analysis of Time to Progression of patients who had baseline analgesics.

Time to Treatment Treatment Median P-value*
| Progression ~ (size) Failures (days)
Analgesics at M+H (n=73) 33 310 0.4275
Baseline H (=69 a 132
No Analgesics | M+H (n=42) 21 218 1 0.0243
at Baseline H (0=45) 7 108

*Logrank test

Table 3: Analysis of Time to Progression+Deaths of patients who had baseline analgesics.

Time to Pro- Treatment Treatment Median P-value*

gression+Death (size) Failures (days)
S

Analgesics at M+H (n=73) 51 120 | 0.5354
Baseli

aseiine H (=69 58 121
No Analgesics M+H (n=42) 27 208 0.0229
at Baseline

H (n=45) 33 102

*Logrank test

Rgsp_th_e_; There was not any statistically significant difference between the two treatment
groups in the number of PR/SD between the two groups. The two-tailed Fisher's exact test p-
value=0.20.

Table 4: Disease Response - All patients.

Response M+H (N=119) H (N=123) P-value* II
PR 10 (8.4%) 2 (1.6%) 0.018
PR/SD* 65 (54%) 57 (47%) 0.20
PD 31(26%) 45 (37%)
Unevaluable 4 3%) | 3 2%)
Missing data__ 19 (16%) 18 (15%)

*Fisher's two-tailed test
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Change in PSA Levels: According to the sponsor, 10 patients had missing baseline PSA data,
3 in the M+H group and 7 in the H group. Median baseline PSA levels were similar for the
two groups (155 pg/L for the M+H group and 145 pg/L for the H group). Three patients in
each group had baseline PSA concentrations of < 5 ug/L. Sponsor's Table 9 includes the PSA
data summary. The sponsor has also presented the following results:

Table 3: PSA Levels: Best value achieved (%)

% decrease from M+H (N=101) H (N=100) p-value*
baseline
> 50% 31 17 0.023
>75% 14 7 0.112

*Two-sided t-test

QOL. Baseline QOL evaluation data were available for 198 subjects (82%) of the 242 subjects
enrolled in this study and follow-up QOL data were available for fewer subjects. Not all
evaluation data were complete due to evaluations that were not obtained or possibly data not
entered into the database according to the sponsor. Based on the data available from the
CALGB database, baseline QOL assessments for the two treatment groups were approximately
the same.

The sponsor presented analyses of the components of the different QOL instruments as well as
QOL components related to cancer-pain. Percent changes from baseline at various time
points, and percent changes of best post-baseline values were analyzed. There were not any
statistically significant differences observed between the two treatment groups. The same
comments about the QOL data analysis made for the CCI-NOV22 study also apply to this
study (see page 23).

Sponsor's Tables 12-32 summarize the QOL data analyses.

2.B.3) SUMMARY

There was not any statistically significant difference in survival between the two treatment
groups. The median time to death was 334 days for the 119 patients in the M+H group (58
deaths), compared to 359 days for the 123 patients randomized to H group (68 deaths). The
logrank p-value = 0.3298.

There was some indication that patients in the treatment group had a longer time to disease
progression than patients in the control group. Time to disease progression was evaluated for
all patients. If deaths are censored, patients in the M+H group had a median time to
progression of 218 days, compared to 122 days for patients in the H group (p = 0.0654,
logrank test). If deaths are not censored, patients in the M+H group had a median time to
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progression of 159 days, compared to 118 days for patients in the H group (p = 0.0723, .
logrank test). ’

There was some indication that the treatment group had a longer time to disease progression
than the control group, for those patients who did not have any baseline analgesics (p-
value=0.0243). .

There was not any statistically significant difference between the two treatment groups in the
time to progression for patients who had baseline analgesics. This retrospective analysis should
be interpreted cautiously. '

There was not any statistically significant difference between the two treatment groups in the
number of PR/SD between the two groups. There were 65 (54 %) patients in the M+H group
and 57 (47 %) patients in the H group, who had PR/SD responses. The two-sided Fisher's
exact test p-value=0.20.

There were not any statistically significant differences observed between the two treatment
groups in the QOL instruments or in the QOL components related to cancer-pain. Percent
changes from baseline at various time points, and percent changes from best post-baseline
values were analyzed.

IONS AND R :

Study CCI-NOV22 showed a statistically significant difference between the two treatment
groups (M+P vs P) in the “palliative response” endpoint, which was the primary endpoint,
and in the time to disease progression, in favor of the M+P arm. These two endpoints
correlate very well as they should, because the definition of the time to progression endpoint
was mainly based on the "palliative response" endpoint. There was not any statistically
significant difference between the two treatment groups in survival. All patients on this study
used analgesics.

Study 9182 failed to show a statistically significant difference between the two
treatment groups (M +H vs H) in survival, which was the primary endpoint. There was some
indication, but not statistically significant, that patients in the treatment group had a longer
time to progression than patients in the control group. The majority (155/232) of patients in
this study had baseline analgesics. From a retrospective analysis, there was some indication
that the treatment group had a longer time to progression than the control group, for those -
patients who did not have any baseline analgesics. There was not a statistically significant
difference in time to progression between the two treatment group, for those patients who had
baseline analgesics. )

It 1s difficult to compare the time to progression endpoints of these two studies because they
are both defined in a different way.
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There were not any statistically significant improvements for the treatment arm vs the control
arm in the various QOL instrument measures used in these studies.

RECOMMENDATION: Based on the data presented by the sponsor, the safety of
Mitoxantrone has been demonstrated. According to the protocol specifications, evidence that
Mitoxantrone is effective in the palliative treatment of patients with symptomatic Hormone-
Resistant Prostate Cancer has also been shown. Approval of Mitoxantrone in patients with
symptomatic Hormone-Resistant Prostate Cancer is recommended by this reviewer, as an
alternative to other treatments, for the palliative treatment of patients with symptomatic
Hormone-Resistant Prostate Cancer.

-

/
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Antonis Koutsoukos, Ph.D.
Mathematical Statistician
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This review consists of pages (1-28) of text and 3 Attachments, Attachment 1, Attachment 2,
and Attachment 3.

An addendum to this review contains the Iongxtudmal data analyses of the primary endpoint
PPI, and the analgesic scores.

28



ATTACHMENT 1

Reviewer's Figures 1-8.
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ATTACHMENT 2
CCI-NOV22 Study

Sponsor's Tables: 2, 3, 15-17
Sponsor's Figures: 6-20
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STUDY CCI-NOvVZ2 PAGE 2 OF 2
' TABLE 2 - DEMOGRAPHIC SUMMARY

MITOXANTRONE .
+ PREDN!SONE PREON| SUNE TOTAL P-VALUES
TIME FROM ME1ASTASIS (days) MEAN (SD) B16.7 ( 734.6) 6408 ¢ 529.4) r28.2 ( 843.7) 0.u83
HMED1AN 659.0 511.0 568.0
RANGE 3.0 -4559.0 6.0 -2974.0 5.0 -4559.0
. H 80 81 161
SITE - BONE YES 78 ( 97.5 %) 77 ¢ 95.1 %) 155 ( 96.3 %) 0.416
SITE - LYMPH NODES YES ) 18 (22.5% 15 ¢ 18.5 %) 33 ¢ 20.5 %) 0.533
S1T1E - VISCERA YES 3¢ 3.8%) 3¢ 3.7 % 6 (¢ 3.7% © 0.904
SITE - OTHER YES 7( 8.8 % 8( 9.9 % 15 ¢ 9.3 % . 0.806
THERAPY - ORCHIDECIOMY YES 46 ( S7.5 %) 50 ¢ 61.7 %) 96 ( 59.6 %) 0.586
THERAPY - ESTROGEN YES 7¢ 8.8% 13 ( 16.0 %) 20 ¢ 12.4 %) 0.162
THERAPY < LURM AGOM1ST YES 17 ¢ 21.3 %) 10 ( 12.8 %) 27 ( 16.8 %) 0.152
THERAPY - CYPROYEKONE ACETATE YES 24 ( 30.0 %) 18 ( 22.2 %) 42 ( 26.1 %) 0.263
THERAPY - FLUTAMIDE YES 26 ( 30.0 %) ‘ 10 ¢ 12.3 %) 36 211 %) 0.006

+ CMI ROW MEANS TEST FUR DATA PRESENTED AS MEAN / MEDIAN
CMII GENERAL ASSOCIATION TEST FOR DATA PRESENTED AS CATEGORICAL )

SUURCE: BIOMEIRICS FENG - DEMIAG (O4APRY6, 10:55)
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Figure 8 — LASA — FATIGUE
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Figure 9 — LASA — APPETITE
(MEAN OF SUBJECTS OVER TIME)
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Figure 10 — LASA — CONSTIPATION
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MEAN SCORE’

Figure 11 — LASA - FAMILY/MARRIAGE RELATIONSHIPS
(MEAN OF SUBJECTS OVER TIME)
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Figure 12 — LASA — MOOD
(MEAN OF SUBJECTS OVER TIME)
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Figure 13 — LASA — PASSING URINE
(MEAN OF SUBJECTS OVER TIME)
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Figure 14 — LASA — OVERALL WELL-BEING
(MEAN OF SUBJECTS OVER TIME)
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Figure 15 — QOL — SYMPTOMS AND PHYSICAL ACTIVITY
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MEAN SCORE’

Figure 16 — QOL — FUNCTIONAL ACTIVITY
(MEAN OF SUBJECTS' SUMS OVER TIME)
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Figure 17 — QOL - PSYCHOSOCIAL

(MEAN OF SUBJECTS' SUMS OVER TIME)
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Figure 18 — QOL — OVERALL PHYSICAL
(MEAN OF SUBJECTS OVER TIME)
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Figure 19 — QOL — OVERALL QUALITY OF LIFE
(MEAN OF SUBJECTS OVER TIME)

CYCLE

TREATMENT ¢ * ¢ M4P [l p

\ STUDY CCI- NOV22 04APHYG

" .
Lt

/2 % 4 5 ¢ 7 B9 O 1L 12 S NS 16 17 1

3
)

uonetodio) xaunwuy

L6T-61 VAN
@°uonuesoN-uonteaddy Snaqg MIN [erudwdlddng

SI10/01/01



MEAN SCORE’

N

0t

Figure 20 — QOL — PROSTATE MODULE
(MEAN OF SUBJECTS' SUMS OVER TIME)
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SLUDY CCL-Huvee

LASA

LASA

LASA

1 ASA

LASA -

PAINA

- PRYSICAL ACTIVIIYA

< FALIGUE®

* APPELLIE®
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1ASA -

LASA

LASA

aut

ol

utl.

TABLE 14
(utsi

M MLAN (D)
MEO T AN
RANGE
N

- PASSTNG URINES HEAN (SD)
HED AN
KANGE
i

© UVERALL WELL -BEING* HLAN (5D)
MED AN
RANGE
N
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RANGE
L]
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STUDY €1 -Nove?

il

Qaul

Qi

© OVERALL PHYSTCAL

- OVERALL GUALITY OF L1HE*

- PPROSTATE HODURE**

TAUIE 16 - QUALLTY OF t 1L SUMMAKY
(BEST CHANGE FROM UASEL [NLE)

HITOXARTRONE

1t PREDH] SONL PRLDNIESONE
MEAN (1) 1.4 ( nn 1.2 ¢ I.h
MEDTAN 1.0 1.0
KANLE v - 4.0 [T T B A
] 60 LR
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RANGE . 0.0 - 5.0 Q.0 - 5.0
] ' 19 ]
MEAN (SD) 5.6 ( 5.6) 4.1 ¢ 4.
MLDIAN e 2.2
RANIE 23.1 0.9 W4 - u.0
] uo (1]

©CHIL ROV MEARS TESt
A LARGEK SUORE 1S BETILK S0 OUMALLER SCOURE IS ULLILR
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STUDY CCP-NOve2
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1 ASA
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PAIN

-

- PHYSTCAL ACTIVIEYA
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TAULE 1/
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RANGE

N

HEAN (5D)
HED AN
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SINY CCl-novee

LASA - MOOB*

N~
~

LASA L PASSING UKINEA

LASA - OVERALL WL Bt ING*

W - SYHPTOMS AND PHYSIUAL ACLHIVITYAS

aot - FUNCTTONAL ACTIVITYAR

aot - PSYCHOSOCIAL A4

TABLE 17 - QUALITY OF LIEE SUMMARY
(HEST ZUMANGE FROM DASELENE)
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ATTACHMENT 3
Study

Sponsor's Tables: 3-7, 9, 12-32
Sponsor's Figures: 1-3




sTupy W9 182

AGE (Yrs.) ¢

~

SEX

RACE

WT LOSS IN LAST & MONTUS

TABLE 3 -

DEMOGRAPHIC SUMMARY

PAGE 1 OF 1

TREATMENT -> M+ H H ONLY TOTAL
MEAN (SD) 71.0 ¢7.0) 70.0 (B.4) 70.% (7.8)
MEDIAN 71.8 72.0 71.8
MIN - MAX 43 - 84 38 - 85 38 - 85
N 119 123 242
MALE 119/119 (100%) 1237123 (100%) 2427242 (100%)
WHITE 105/119 ( 88%) 1147123 ¢ 93%) 2197242 ¢ 90%)
HISPANIC 27119 (¢ 2%) 27242 ¢ 1)
BLACK 127119 ¢ 10%) Q1128 ¢ %) 2172642 (. 9%)
NOKE 717111 ( 646%) 67/114 ( 59%) 1387225 ( 6YZ%)
< 5% OF BODY WI 227111 ( 20%) 26114 ( 21%) 467225 ( 20%)
5-10% OF BODY WT S/111. ¢ 5%) 117114 ¢ 10%) 167225 ( 74)
> 10% OF BOLY T 13/111 ¢ 12%) 12/114 ¢ 11%) 257225 ¢ 11%)

SQURCE: BIOMETRICS RAVI

+ IN PARTIAL DATES, MISSING BIRTH DAY 1S 1REATED AS DAY 15

© DEMOGSUM (1SAPRYS, 9:53)

uoijerodio)) xauniuuuy
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STuDY mwz PAGE 1 OF 1

TABLE & - BASELINE DATA SUMMARY - METASTASES, DISEASE AND STRATIFICATION FACTORS

TREATMENT -> M+ N 0oONLY 101AL
‘ METASTASES BONE /N (%) 105/116 ¢ 91%) 1064/116 ( 90%) 2097232 ¢ 90%)
\ METASTASES LYMPH NODE ’ nR (%) 347116 ( 29%) 327116 ¢ 28%) 66/232 ( 28%)
METASTASES LUNG ‘ n/N (%) 10116 ¢ 9%) 10/116 ¢ 9%) 207232 ¢ 9%)
} METASTASES LIVER n/N (%) B8/116 ¢ 4 77116 ( 6%) 157232 (&%)
‘ METASTASES BRAIN n/N (%) ‘ 1116 (%) 17232 ( 0%)
. L] B
METASTASES SUBCUTANEOUS /N (%) 27116 (2% 2/232 ¢ 1%
METASTASES PLEURA WN (%) 47116 ¢ 3%) 4116 ¢ 3%) 87232 ( 3%
METASTASES BONE MARROW n/R (%) 47116 ¢ 3%) 34116 (3% 70232 ¢ 3%
BISEASE MEASURABILITY ASSESSMEN) MEASURAULE 35/116 ¢ 30%) $6/116 ¢ 29%) 897232 ( 30%)
EVALUABLE B1/116 ( 70%) BO/116 ( 69%) 1617232 ( &9%)
PERFORMANCE STATUS (USED FOR SIRATIFICATION) 0 102/119 ( 86%) 1097125 ¢ 89%) 2117242 ¢ 87%)
2 177119 ¢ 1472) 1%/128 ¢ %) 317262 ¢ 13%)
TUMOR MEASURABILITY (USED FOR STRAIIFICATION) NO 85/119 ( 71%) 837123 ( &7%) 168/242 ¢ 69%)
YES 347119 ( 29%) 407123 ( 33%) 764262 ( 31%)
NUMBER QF EMDOCRIME MAMIPULATIONS (USED FOR 1 727119 ( 61%) 717123 (¢ 58%) 1437242 ( S9%)
STRATIFICATION) ’
2 637119 ( 36%) 467123 ( 37%) 497242 ( 37%)
3 L7119 ¢ 3%) S/123 ¢ 4% 97242 (&%)
4 17123 ¢ %) 17262 ¢ O%)

HOTEY: FOR METASTASES BIOPSY PROVEN AMD CLINICAL WERE COMBINED.
NOTE2: MISSING ENDOCRINE MANIPULATIONS WERE SUBSTITUIED AS 1.

SOURCE: BIOMEIRICS RAVE - BLTHWRSUM (1SAPRDG, 9:56)

L6T-61 VAN
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swuv*_omz

PSA

N

ALKALINE PHOSPHATE

CREATININE

TABLE 5 - BASELINE DATA SUMMARY - LAB VALUES

TREATMENT ->

Mo+

H ONLY

TOTAL

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

SOURLE: BIOMETRICS RAV]

605,58 (1349.7)
167.0

3.00 - 9098.0
116

252.63 (220.27)
164.5

45.00 - 988.00
110

1.15 (0.31)
1.1
0.60 - 2.00
116

671.84 (B69.22)
166.5

1.00 - 5180.0
16

263.90 (219.67)
163.0

37.00 - 947.00
109

1.15 (0.30)
1.1
0.60 - 2.00
‘116

© BLLAUSUM (15APRY6, 9:59)

538.71 (1134.7)
167.0

1.00 - 9098.0
232

258.24 (219.54)
164.0

37.00 - 988.00
219

1.15 (0.30)
141
0.60 - 2.00
232

PAGE 1 Of 1

uonesodio)) xsunuuy
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STUDY q_qwz

SURGICAL CASTRATION

LHRH ANALOGUE

ESTROGEN
PROGESTRONE AGENT

ANT1 - ANDROGEN

TABLE 6 - PRIOR HORMONAL THERAPY SUMMARY

TREATMENT ->

H ONLY

TOTAL

n/N (%)

n/N (%)

n/N (%)

n/N (%)

n/N (%)

677116 ( Sa%)
52/116 ( 45%)
97116 ¢ 8%)
8/116 ¢ 70

T7/116 ( 66%)

75/116 ( 63%)
477116 ( 41%)
137116 ¢ 11%)
22/116 ( 19%)

90/116 ( 78%)

SOURCE: BIOMETRICS RAVI - PRINRSUM CI15APRYS, 10:02)

1407232 ( 60%)
99/232 ( 43%)
227232 ( 9%
30/232 ( 13%)

167/232 ( T2%)

PAGE 1 OF 1
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stuoy W9 102

PERFORMANCE STATUS

PERFORMANCE STATUS=0 OR 1

ANALGESIC USAGE

PAGE 1 Of
TABLE 7 - BASELINE DATA SUMMARY - PERFORMANCE STATUS AND ANALGESIC USE
TREATMENT -> M+ it H ONLY TOTAL

0=FULLY ACTIVE 497116 ( 42%) 412115 ( 36%) 90/231 ( 39%)
1:AMBULATORY, CAPABLE OF LIGIUT WORK 50/116 43%) 58/115 ( S0%) 1087231 ¢ 47%)
2=IN BED <50% OF TIME 17/116 ¢ 15%) 167115 ( 14%) 337231 ¢ 14%)

/N (%) 997116 ¢ 85%) 997115 ( 86%) 1987231 ( 86%)
0=ND ANALGESICS REQURIED 42/115 ¢ 37%) 45/114 ( 39%) 87/229 ( 38%)
1=NON-NARCOTIC ANALGESICS 13/115 ¢ 11%) 13/114 ¢ 1%) 267229 ¢ 11%)
(OCCASIONALLY) )
2:=NON-NARCOTIC ANALGESICS (REGULARLY) 137115 11%) 11/114 ( 10%) 247229 ¢ 10%)
3=0RAL AND/OR PARENTERAL NARCOTIC 177115 15%) 207114 ¢ 18%) 377229 ( 16%)
ANALGESICS (OCCASIONALLY)
4=0RAL AND/OR PARENTERAL NARCOTIC 30/115 26%) 25/114 ( 22%) 557229 ( 24%)

ANALGESICS (REGULARLY)

SOURCE: BIOMEIRICS KAVI - Bl aoLstM CI5SAPRYG, 10:44)

uoneiodio) xaunuwuy
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PSA @ BASELINE (FOR ONLY

TABLE 9 - PSA DATA SUMMARY

TREATMENT ->

M+

H ONLY

PAGE 1 OFf 1

TOTAL

PTS. M0 HAVE FU PSA) MEAN (SD)
HEDIAN
MIN - MAX
N

HPTS, WITH YDECREASE 250X FROM DASELIMNE PSA NO

UPTS. WITH XDECREASE 275% FROM UASELINE PSA NO

YES

SOURCE: UIOMETRICS RAVI - PSASUM (02MAYDS,15:54)

490.78 (1069.6)
150.0

3.00 - 8000.0
101

70/101 ( 69%)
317100 ¢ 31%)

877101 ( 86%)
147101 ¢ 14%)

392.01 (725.7%5)
127.0

1.00 - 4781.0
100

837100 ¢ 83%)
177100 ¢ 17%)

93/100 ( 93%)
T/100 ¢ 7%

441.64 (913.89)
141.0

1.00 - 8000.0
201

1557201 ¢ 76%)
48/201 ( 24%)

1807201 ¢ 90%)
217201 ¢ 10%)

uonelodio)) xaunuuy
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sTUDY d_sm:z

QUALITY OF LIFE INSTRUMENT (SCALE)

FUNUTTONAL LIVING INDEX - CANGER (22:154)

~

“\
~
. .

SYMPTOM DISTRESS SCALE (13-65)

SEXUAL AND UROLOGIC FUNCTIONING (7-28)

FUNCTIONAL LIMITATIONS SCALE (8-40)

{MPACT OF PAIN ON DALLY ACTIVITIES (7-77)

NOTE: 'THE I.OWEST PUSSIBLE SCORE FOR EACH SCALE 1S THE OPTIMAL SCORE FOR THAT SCALE

\ .

TABLE 12 - BASELINE QUALITY OF LIFE

TREATMENT

MEAN (SD)
MED[AN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (S0)
MED AN
MIN - MAX
N

MEAN (SD)
MEDLAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

SOURCE: BIOMETRICS SIELDON

->

M+ i

66.23 (22.51)
64.8
28.60 - 131.00
94

24.68 (6.88)
24.0
13.00 - 43.00
92

16.92 (3.73)
17.0
7.00 - 25,00
93

19.18 (9.18)
18.0
4.00 - 40.00
90

29.10 (17.91)
28.0

7.00 - 48.00
92

© BLULSUM (16APRDS, 10:23)

PAGE 1 OF 1

H ONLY

68.86 (20.23)
67.5
28.00 - 114.00
104

26.03 (7.57)
25.0

14.00 - 47.00

100

16.23 (4.12)
17.0
7.00 - 26.00
99

20.38 (8.58)
19.0
8.00 - 39.00
100

29.96 (17.36)
28.0

7.00 - 70.00
97

uonesodso)) xsunuwy
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stuoy otz . PAGE 1 OF 1

TABLE 13 - FUNCYIONAL LIVING INDEX, CANCER - HOW UNCOMFORTABLE DO YOU FEEL TODAY
ALL SUBJECTS

TREATMENT -> M+ H H ONLY
BASELINE (B/L) DISCOMFORT MEAN (SD) 3.08 (1.93) 3.04 (1.61)
T MEDIAN 3.0 2.8

[ MIN - MAX 1.00 - 7.00 1.00 - 4.00
N 43 34
DJSCOMFORT AT DAY 42 # MEAN (SD) 2.34 (1.69) 2.59 (1.78)
MEDIAN 1.5 2.0
MIN - MAX 1.00 - 7.00 1.00 - 6.00
N ‘ 43 ' 34
RAW CHANGE, DAY 42 - B/L, DISCOMFORT MEAN (SD) 0,74 (2.01) -0.46 (1.51)
: MED L AN 0.0 0.0
MIN - MAX -6.00 - 4.50 -4.00 - 3.50
N 43 34
PCT CHANGE, DAY 42 - B/L, DISCOMFORT MEAN (SD) -4.,57 (13.37) -7.34 (48.41)
MEDIAN 0.0 0.0
* MIN - MAX -85.71 - 300.00 +80.00 - 140.00
N 43 34

#:NOTE1 - RESPONSES GIVEM HETWEEN THE 35th AND 49th DAYS AFTER STUDY START ARE INCLUDE IN THE DAY 42 VALUE.
NOTE2 - THE QUESTION HAS POSSIHLE ANSWERS BETWEEN 1 AND 7, | BEING ORYIMAL.

SOUKCE: BIOMETRICS SHELDON - 011142t (15APR96,14:784)

L6T-61 VAN
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PAGE 1 OF

TABLE®I4 - FUNCTIONAL LIVING INDEX, CANCER - DISCOMFORT INTERFERING WITH DAILY ACTIVITIES (D/1)

BASELINE (B/L) D/1

N

/1 AT DAY 42 »

RAW CHANGE, DAY 42 - 8/L, D/I1

PCT CHANGE, DAY 42 - B/L, D/I

ALL SUBJECTS

TREATMENT ->

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

M+ H

3.46 (2.10)
3.0
1.00 - 7.00
45

2.87 (2.14)
2.0
1.00 - 7.00
45

-0.59 (1.52)
0.0
-5.00 - 2.00

45

*11.07 (48.07)

0.0

-75.00 - 200.00

45

H ONLY

3.45 (2.03)
3.0
1.00 - 7.00
38

3.12 (1.88)

2.0 :

1.00 - 7.00
38

-0.33 (1.41)
0.0
-4.00 - 2.50

38

4.50 (54.85)
0.0

<71.43 - 166.67

38

+:NOTEY - RESPONSES‘GIVEN BETWEEN THE 35th AND 49th DAYS AFTER STUDY START ARE [NCLUDE IN THE DAY 42 VALUE.
NOTE2 - THE QUESTION IIAS POSSIBLE ANSWERS BETYWEEN 1 AND 7, 1 BEING OPTIMAL.

\

BIOMETRILS SHELDON -

Q11342 1 (15APRYG, 15:01)

L6T7-61 VAN
1ie1iusuiddne
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TABLE 15 - SYMPTOM DISTRESS SCALE - FREQUENCY OF PAIN

ALL -SUBJECTS

TREATMENT ->

BASELINE (B/L) PAIN FREQUENCY MEAN (SD)
T MED [ AN
E MIN - MAX
N

PAIN FREQUENCY AT DAY 42 » MEAN (SD)
MEDIAN
MIN - MAX
N

il
RAW CHANGE, DAY 42 - B/L, PAIN FREQUENCY MEAN (SD)
MEDIAN
MIN - MAX
N

PCT CMANGE, DAY 42 - B/L, PAIN FREQUENCY MEAN (SD)
MED1AN

MIN - MAX
N

4:NOTE1 - RESPONSES GIVEN BETUEEN THE 35th AND 49th DAYS AFTER STUDY START

\\

M+ H

2.79 (1.51)
3.0
1.00 - 5.00
62

2.24 (1.43)
2.0
1.00 - 5.00
42

-0.55 (1.13)
0.0
<4.00 - 1,00

42

<13.37 (32.63)
0.0
-80.00 - 100.00
42

PAGE 1 Of 1

H ONLY

—————

2.60 (1.19)
2.0
1.00 - 5.00
35

2.31 (1.28)
20 .

1.00 - 5.00
35

-0.29 (0.99)
0.0
-2.00 - 2.00

35

-7.00 (38.98)
0.0
-66.67 - 100.00
35

ARE INCLUDE IN THE DAY 42 VALUE.
NOTE2 - THE QUESTION HAS POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL.

SOURCE: BIOMETRICS SHELDON - Q2P142_1 (15APR96, 15:13)

uonesodio)) xaunuwuy
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TABLE 16 - SYMPTOM DISTRESS SCALE - INTENSITY OF PAIN
ALL SUBJECTS

L6T-61 VAN

uonelodio)) xounwuiy

TREATMENT -> M+ H ' H ONLY
L ] —— R
N
BASELINE (B/L) PAIN INTENSITY MEAN (SD) 2.08 (1.10) 1.94 (0.89)
MED1AN 2.0 2.0
- MIN - MAX 1.00 - 5.00 1.00 - 4.00
N 38 34
PAIN INTENSITY AT DAY 42 & MEAN (SD) 1.74 ¢0.89) 1.79 (0.84)
: MED I AN 1.5 2.0
MIN - MAX 1.00 - 4.00 1.00 - 4,00
N ki 34
RAW CHANGE, DAY 42 - B/L, PAIN INTENSITY MEAN (SD) -0.34 (0.88) -0.15 (0.64)
MEDIAN 0.0 0.0
MIN - MAX -3.00 - 1.00 -2.00 - 1.00
N 38 34
PCT CHANGE, DAY 42 - B/L, PAIN INTENSITY MEAN (SD) -8.60 (30.43) ~1.47 (34.17)
MEDIAN 0.0 0.0
MIN - MAX +75.00 - 100.00 <66.67 - 100.00
N 38 34

#:NOTE1 - RESPONSES GIVEN BETWEEN THE 35th AND 49th DAYS AFTER STUDY START ARE INCLUDE IN [NHE DAY 4

NOTE2 - THE QUESTION MAS POSSIBLE AMSWERS BETWEEN 1 AND 5, 1 BEING OPTIMAL.

SOURCL: BIOMETRICS SHELOON -

02P262_1 (15APRYE, 15:28)

2 VALUE,

@°uodjuesoN-uoneanddy 3niq maN [ejudunddng
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TABLE 17 - IMPACT OF PAIN ON DAILY ACTIVIVIES (IPDA)
ALL SUBJECTS

L6T-61 VAN

TREATMENT ->

H ONLY

BASELINE (B/L) IPDA SUM MEAN (SD) 24.58 (18.12) 27.84 (18.24)
- MEDIAN 19.5 24.0
- MIN - MAX 7.00 - 64.00 7.00 - 63.00
- N 40 33
IPDA SUM AT DAY 424 MEAN (SD) 20.93 (16.46) 26.61 (19.18)
. MEDIAN 14.5 18.0
MIN - MAX 7.00 - 62.00 7.00 - 67.00
N 40 33
RAW CIANGE, DAY 42 - B/L, IPDA SUM MEAN (SD) -3.65 (12.99) 1,24 (14.69)
MED1AN -2.0 0.0
MIN - MAX -52.00 - 22.00 <47.00 - 28.00
N 40 33
PCT CHANGE, DAY 42 - 8/L, IPDA SUM MEAN (SD) 1.82 (78.22) 3.96 (45.57)
MEDIAN -7.8 0.0
MIN - MAX -85.25 - 314.29 -78.33 - 112.50
N 40 33

4:NOTE1 - RESPONSES GIVEN BETWEEN THE 35!|| AND 49th DAYS AFTER TUHE S1ARD OF DOSING ARE INCLUDE IN THE DAY 42 VALUE.
NOTE2 TUHE QUESTIONAIRE CONSISIED OF 7 QUESTIONS, EACH WITH POSSIOIL ANSWERS HETWEEN 1 AND 11, 1 BEING OPTIMAL

‘\AA

SOURCE: BINMETRICS SHELDOUN - Q55M42 1 (15APR96,15:38)
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TABLE 18 - FUNCTIONAL LIVING INDEX, CANCER -
SUBJECTS ON ANALGES!CS AT BASELINE

BASELINE DISCOMFORT

N

[ (Y

DISCOMFORT AT DAY 42 »

RAW CIANGE, DAY 42 - B/L, DISCOMFORT

PCT CHANGE, DAY 42 - B/L, DISCOMFORT

TREATHENT ->

MEAN (SD)}
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDI1AN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

NIOW UNCOMFORTABLE DO YOU FEEL TODAY

M+ H

3.42 (1.93)
3.5
1.00 - 7.00
25

2.98 (1.89)
3.0
1.00 - 7.00

25

-0.44 (2.12)
0.0
-4.00 - 4.50

25

7.43 (86.17)
0.0

~75.00 - 300.00

25

It ONLY

3.66 (1.41)
4.0
1.00 - 6.00
19

2.82 (1.68)
2.0

1.00 - 6.00

19

-0.86 (1.40)
-1.0
-3.00 - 1.00

19

-17.96 (45.46)
-25.0

-75.00 - 100.00

19

4:NOTE1 - RESPONSES GIVEN BETWEEN THE 35th AND 49th DAYS AFTER STUDY START ARE INCLUDE I[N TIE DAY 42 VALUE.
NHOTE2 - THE OUES!IOM IIAS POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL,

\

SOURCE: BIOMETRICS SHELDON -

a11142A1 (15APRD6,15:53)

uonjerodio)) xaunwuy
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TABLE 19 - FUNCTIONAL LIVING INDEX, CANCER - DISCOMFORT INTERFERING WITH DAILY ACTIVITIES (D/1)

SUBJECTS ON ANALGESICS AT BASELINE

TREATMENT -> M+ H

BASELINE (B/L) D/I MEAN (SD) 4.37 (2.10)
MEDIAN 5.0

- MIN - MAX 1.00 - 7.00
N ‘ 26

D/1 AT DAY 42 o MEAN (SD) 3.44 (2.28)
MEDIAN 3.0

MIN - MAX . 1.00 - 7.00
N 26

RAW CHANGE, DAY 42 - B/L, D/I MEAN (SD) -0.92 (1.71)
MED 1AN -0.5

MIN - MAX +5.00 - 2.00
N 26

"PCT CHANGE, DAY 42 - B/L, D/I MEAN (SD) -19.93 (31.86)
MED AN ‘161

MIN - MAX -75.00 - 40,00
N 26

H ONLY

4.22 (1.84)
4.0
1.50 - 7.00
23

3.43 (1.88)
3.0
1.00 - 7.00
23

-0.78 (1.51)
-0.5
-4.00 - 2.00

23

-13.82 (42.66)
-7.7
-71.43 - 100.00
23

4:HOTEY - RESPONSES CIVEN DETWEEN THE 3Sth AND 49th DAYS AFTER STUDY START ARE INCLUDE [N THE DAY 42 VALUE.

NOTEZ2 - THE QUESTION HAS POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL.

. SOURCE: BIOMETRICS SHELDON - Q11342A1 (15APR96,16:02)

L6T-61 VAN
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1ABLE 20 - SYMPTOM DISTRESS SCALE - FREQUENCY OF PAIN

BASELINE (B/L) PAIN FREQUENCY
~

PAIN FREQUENCY AT DAY 42 o

®

RAW CHANGE, DAY 42 - B/L, PAIN FREQUENCY

PCT CHANGE, DAY 42 - 8/t, PAIN FREQUENCY

TREATMENT ->

MEAN (SD)
MEDAN
MIN - MAX

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (S0)
MED]AN
MIN - MAX
N

SUBJECTS ON ANALGESICS AT BASELINE

3.33 (1.46)
3.5
1.00 - 5.00
24

2.54 (1.56)
2.0
1.00 - 5.00
24

-0.79 (1.35)
0.0
-4.00 - 1.00

24

-19.79 (30.86)

' 0.0

-80.00 - 25.00
24

H ONLY

2.90 (1.17)
2.5
1.00 - 5.00
20

2.45 (1.23)
2.0
1.00 - 5.00
20

-0.45 (1.10)
0.0
-2.00 - 2.00

20

=10.58 (42.17)
0.0

-66.67 - 100.00

20

4:NOTE1 - RESPONSES GIVEN BETWEEN THE 35th AND 49th DAYS AFTER STUDY START ARE INCLUDE IM THE DAY 42 VALUE.
NOTEZ - THE QUESTION HAS POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL.

SUURCE: BIOMEIRICS SNELDON -

02114281 (15APRYS,16:15)

uonjesodio)) xaunuruy

L6T-61 VAN

@°uonuesoN-uonedddy 3naq maN [eyudwdddng

61T0/£1/01



TABLE 21 - SYMPTOM DISTRESS SCALE - INTENSITY OF PAIN

SUBJECTS ON ANALGESICS AT

TREATMENT ->

BASELINE (B/L) PAIN INTENSITY MEAN (SD)
. MEDIAN
L MIN - MAX
N

: PAIN INTENSITY AT DAY 42 # MEAN (SD)
i MEDIAN
MIN - MAX
N

i RAW CHAMGE, DAY 42 - B/L, PAIN INTENSITY MEAN (SD)
MEDJAN
MIN - MAX
N

PCT CHANGE, DAY 42 -~ B/L, PAIN INTENSITY MEAN (SD)
MEDIAN
MIN - MAX
N

BASEL INE

Mt i

2.45 (1.14)
3.0
1.00 - 5.00
&2

1.91 (0.92)
2.0
1.00 - 4.00

‘ 22

-0.55 (1.10)
0.0
-3.00 - 1.00

22

-12.58 (38.48)
0.0
-75.00 - 100.00
22

PAGE 1 OF |

i ONLY

2.20 ¢0.95)
2.0
1.00 - 4.00
20

2.05 (0.89)
2.0

1.00 - 4.00

20

-0.15 (0.81)
0.0
-2.00 - 1.00

20

2.50 (41.98)
0.0

-66.67 - 100.00

20

#:NOTE1 - RESPONSES GIVEN BETWEEN THE 35th AND 49th DAYS AFTER STUDY START ARE INCLUDE IN THE DAY 42 VALUE,
NOTEZ - TIE OUESTION’NAS POSSIBLE ANSWERS BETWEEN 1 AND 5, 1 BEING OPTIMAL.

SOURCE: HIOMETRICS SHELDON - Q2P2642A1 (15APR96,16:19)

uonetodio)) xounuuay
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BASELINE (B/L) 1PDA SUM

IPDA SUM AT DAY 424

RAW CHANGE, DAY 42 - B/L,1PDA SUM

PCT CHANGE, DAY 42 - B/L,IPDA SUM

#:NOTE1 - RESPONSES GIVEN BETWEEN IHE 35th AND 49th DAYS AFTER TIE §
NOTE2 THE QUESTIONAIRE CONSISIED OF 7 QUESTIONS, EACH WITHt POSSIBL
s

TABLE 22 - IMPACT OF PAIN ON DAILY ACTIVITIES (1POA)

SUBJECTS ON ANALGESICS AT BASELINE

TREATMENT ->

—

MEAN (SD)
MED | AN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MED AN
MIN - MAX
N

SOURCE: HIOMETRICS SHELDON -

L]

——————

32.13 (19.55)
33.0

7.00 - 44.00
23

27.09 (18.55)
27.0

7.00 - 62.00
23

-5.04 (15.93)
-2.0
-52.00 - 22.00

23

-0.21 (77.00)
-5.%
-85.25 - 314.29
23

Q5SMAZAT (16APRYG, 8:32)

PAGE 1 OF 1

It ONLY

————— e

35.53 (16.43)
37.0

7.00 - 63.00
19

32.68 (18.63)
35.0

7.00 - 63.00
19

2,84 (13.68)
1.0
-24.00 - 28.00

19

-4.89 (43.74)
2.1
-75.00 - 80.00

19

TART OF DOSING ARE INCLUDE IN THE DAY 42 VALUE,
E ANSWERS GETWEEN 1 AND 11, 1 BEING OPTIMAL

uonesod.io) xaunwmuy
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TABLE 23 - FUNCTIONAL LIVING INDEX, CANCER - HOW UNCOMFORTABLE DO YOU FEEL TODAY

PAGE 1 OF t

BASELINE, BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POST BASELINE VALUES (BY SUBJECT)

BASELINE ¢B/L) DISCOMFORT RESPONSE

BEST POST 8/L_DISCOMFORT RESPONSE (BEST)

RAW CHANGE, BEST - B/L, DISCOMFORT

PCT CHANGE, BEST - B/L, DISCOMFORT

NOTE: THE QUESTION HAD POSSIBLE ANSWERS HETWEEN 1 AND 7, 1 BEING OPTIMAL.

ALL SUBJECTS

TREATMENT ->

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)

MED1AN

MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

3.21 (1.86)
3.0
1.00 - 7.00
68

2.37 (1.72)
2.0
1.00 - 7.00
68

-0.84 (2.06)
-0.8
-6.00 - 4.50

68

-7.94 (74.79)
-33.3
-85.71 - 300.00
68

SOUKCE: BIOMETRICS SHELDON - Q111MIN (16APR96, B8:39)

H ONLY

3.26 (1.80)
3.0
1.00 - 7.00
76

2.54 (1.61):
2.0 ’

1.00 - 6.00
76

-0.72 (1.82)
-0.5
-6.00 - 2.50

76

~9.05 (53.47)
-18.3
~85.71 - 200.00
76

L6T-61 YAN

uonesodio)) xsunuy
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PAGE 1 OF 1

TABLE 24 - FUNCTIONAL LIVING INDEX, CANCER - DISCOMFORT INTERFERING WITH DAILY ACTIVITY (/1)
BASELINE, BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POST BASELINE RESPONSE (BY PT)

ALL SUBJECTS

TREATHENT -»> M+

—

BASELINE\ ¢B/L) D/1 RESPONSE MEAN (SD) 3.42 (2.02)
- MEDJAN 3.0
MIN - MAX ) 1.00 - 7.00
N 7
BEST POST BASELINE D/] RESPONSE(BEST) MEAN (SD) 2.57 (1.87)
MEDIAN b 2.0
MIN - MAX 1.00 - 7.00
N 71
RAW CHANGE, BEST - B/L, D/1 RESPONSE MEAN (5D) +0.85 (1.54)
MEDIAN -0.5
MIN - MAX -6.00 - 2.00
N 4l
PCT CHANGE, BEST - B/L, D/! RESPONSE MEAN (SD) S17.52 (44.61)
. MEDIAN -23.1
MIN -« MAX -85.71 - 200.00
N 4!

i
NOTE: THE QUESTION WAD POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL

SOURCE: BIOMEIRICS SHELDON - Q113MIN C16APRYS, B:535)

H ONLY

3.61 (1.95)
3.3
1.00 - 7.00
78

2.72 (1.59)
2.0
1.00 - 7.00
78

-0.89 (1.67)
-0.5
-6.00 - 2.00
78

=16.22 (41.71)
-12.7

-85.71 - 100,00

78

uoyesodio) xaunuwwuy

L6C-61 VAN
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TABLE 25 - SYMPTOM ODISTRESS SCALE - PAIN QUESTION 1 - PAIN FREQUENCY

PAGE 1 OF 1

BASELINE, BEST PQST BASELINE ,AND (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POST BASELINE RESPONSE (8Y PY)

BASEL INE }BIL) PAIN FREQUENCY RESPONSE
BEST POST-BASELINE PAIN FREQUENCY RESPONSE(BEST)

RAW CHANGE, BEST - B/L, PAIN FREQUENCY

PCT CMANGE, BEST - B/L, PAIN FREQUENCY

ALL SUBJECIS

TREATMENT ->

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MED]AN
MIH - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN ($D)
MEU (AN
MIN - MAX
N

M+ H

2.73 (1.3
3.0
1.00 - 5.00
67

2,09 (1.28)
2.0
1.00 - 5,00
67

<0.64 (1.05)
0.0
-4.00 - 1.00

67

“17.76 (31.06)
0.0

-80.00 - 100.00

67

NOTEE THE QUESTION NIAD POSSIBLE ANSWERS BETWEEN 1 AND S, 1 BEING OPTIMAL

|

SOUKCE: BIOMETRICS SHELDON -

QZPIMIN (16APRYS, 9:04)

H ONLY

2.61 (1.25)
2.0
1.00 - 5.00
75

2.13 (1.22)
2.0
1.00 - 5.00
75

-0.48 (1.13)
0.0
=4.00 - 2.00

75

-12.76 (36.64)
0.0

-80.00 - 100.00

75

uoi3e10d10)) Xaunuruiy

61 VAN
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TABLE 26 - SYMPTOM DISTRESS SCALE - PAIN IMTENSITY
BASELINE, DEST POST BASELINE ,AND (RAW AND PERCEMTAGE) CHANGES FROM DASELINE 10 UEST POST BASELINE RESPONSE (BY PT)

BASELINE (B/E) PAIN INTENSITY RESPONSE

.
-

BEST POST-BASELINE PAIN INTENSITY RESPONSE(BEST)

RAW CHANGE, BEST - B/L, PAIN INIENSITY

PCT CHANGE, HEST - B/L, PAIM INVENSITY

ALL SUBJECTS

TREATMENT ->

MEAN (SD)
MED1AN
MIN - MAX
N

MEAN (sD)
MEDIAN
MIN - MAX
N

MEAN ($D)
MED AN
MIN - MAX
N

MEAN (SD)
MED AN
MIN - MAX
N

M+ i

2.08 ¢1.00)
2.0
1.00 - 5.00
63

1.70 (0.82)
2.0
1.00 - 4.00
63

-0.38 (0.43)
0.0
-3.00 - 1.00

63

~11.27 (29.46)
0.0
~75.00 - 100.00
63

NOTE: THE QUESTIUN IIAD POSSIHLE ANSWERS BETWEEN 1 AND 5, 1 HEING OPTIMAL

\

SOURCE: BIUMETRICS SHELDON - Q2P2MIN (16APR9S, 9:12)

PAGE 1 OF 1

H ONLY

2.04 (0.90)
2.0
1.00 - 4.00
n

1.87 (0.94)
2.0

1.00 - 4.00
7

-0.17 (0.9
0.0
-2.00 - 2.00

n

2.11 (55.42)
0.0
<66.67 - 200.00
n

uofjesodio)) xaunwuy

L6T-61 VAN
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TABLE 27 - IMPACT OF PAIN ON DAILY ACTIVITIES (IPDA)

PAGE 1 OF 1

BASELINE, BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POSY BASELINE VALUES (BY SUBJECT)

L}

~
~

BASELINE (B/L) IPDA SUM

BEST POST BASELINE IPDA SUM (BEST)

RAW CHANGE, BEST - B/L,I1PDA SUM

PCT CHANGE, BEST - B/L,IPDA SUM

ALL SUBJECTS

TREATMENT -

MEAN (SD)
MEDI1AN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

MEAN (SD)
MEDIAN
MIN - MAX
N

M+

26.35 (17.36)
21.0

7.00 - 48.00
68

21.82 (16.10)
17.5

7.00 - 42.00
68

4,53 (13.86)
-2.0
-52.00 - 27.00

68

-3.29 (67.39)
-10.6
-85.25 - 314.29
68

i1 ONLY

28.87 (17.771)
27.0

7.00 - 70.00
70

24.76 (17.57)
18.0

7.00 - 44.00
70

~6.10 (14.67)
-t.0
-59.00 - 33.17

70

-2.49 (65.86)
9.8
-49.39 - 331.67
70

NOTE1: THE QUESTIONAIRE CONSISTED OF 7 QUESTIONS, EACH WIIIl POSSIBLE ANSWERS HETWEEN 1 AND 11, 1 BEING OPTIMAL.
NOTE2: BECAUSE NOT ALL QUESTIONS WERE ANSWERED BY ALL PTS AT ALl VISITS,QO0L RESPONSE SUMS WERE NORMALIZED BY MULTIPLYING
THE MEAN PEK-QUESTIOM SCORE OF THE QUESTIONS ANSWERED PER PT PER VISIT, BY 7 (THE TOTAL NUMUBER OF QUESIIONS).

SUURCE: BIOMETRICS SHELDON -

PETURIN C16APRDG, 11:29)
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stupy SRS 182 PAGE 1 OF 1

TABLE 28 - FUNCTIONAL LIVING INDEX, CANCER - 11O UNCOMFORTABLE DO YOU FEEL [ODAY
BASELINE, BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POST BASELINE RESPONSE (BY SUBJECT)
SUBJECTS ON ANALGESIC AT BASELINE

TREATMENT -»> M+l H ONLY
BASELINE (BYL) DISCOMFORT RESPONSE MEAN (SD) 3.63 (1.85) 3.71 (1.81)
- MEDIAN 4.0 4.0
MIN - MAX 1.00 - 7.00 1.00 - 7.00
N 39 40
BEST POST B/L DISCOMFORT RESPONSE (BEST) MEAN (SD) 2.73 (1.86) 2.73 (1.54)
MED AN - 2.0 2.5
MIN - MAX 1.00 - 7.00 1.00 - 6.00
N 59 40
RAW CHANGE, HEST - U/L, DISCOMFORT MEAN (SU1) -0.90 (2.15) 099 (1.72)
MED{AN -1.0 -1.0
MIN - MAX -4.50 - 4.50 -6.00 - 2.00
N 39 40
PCT CNHANGE, BEST - B/L, DISCOMFORT MEAN (SD) -8.13 (19.02) <1416 (57.58)
MED1AN -33.3 -25.0
MIN - MAX -81.82 - 300.00 ° -85.71 - 200.00
N 39 40

& NOTE: THE QUESTION HAD POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL

\

SOURCE: BIOMETRICS SHELDON - Q1IIMINA (16APRYS, 9:26)

L6T-61 VAN
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sTuny Wiy 9182 PAGE 1 OF 1

TABLE 29 - FUNCTIONAL LIVING INDEX, CANCER - DISCOMFORT INTERFERING WITH DAILY ACTIVITY o/1)
BASELINE, BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POST BASELINE RESPONSE (BY SUBJECT)
SUBJECTS ON ANALGESICS AT BASELINE

1REATHMENT - > Mo H ONLY
—_— —_— —_—
BASELINE (B/L) D/1 RESPONSE MEAN (SD) 4.30 (1.92) 4.18 (1.83)
L MEDIAN 5.0 4.0
MIN - MAX ‘ 1.00 - 7.00 1.50 - 7.00
N 41 44
[
BEST POST BASELINE D/ RESPONSE (BEST) MEAN (SD) 3.17 (1.96) 3.15 (1.58) .
’ MEDIAN 3.0 3.0
MIN - MAX 1.00 - 7.00 1.00 - 7.00
N 41 44
RAW CIHANGE, BEST - B/L, D/1 RESPONSE MEAN (SD) 1,13 (1.55) -1.03 (1.47)
MEDIAN 1.0 -1.0
MIN ~ MAX -5.00 - 1.00 -5.50 - 2.00
N 41 4
PCT CHANGE, BEST - B/L, D/1 . RESPONSE MEAN (SD) =24.50 (2v.82) -18.37 (38.35)
MED AN -25.0 -23.4
MIN - MAX -81.82 - 33.33 -84.62 - 100.00
N 41 44

NOTE: THE QUESTION HAD POSSIBLE ANSWERS BETWEEN 1 AND 7, 1 BEING OPTIMAL

SOURCE: BIOMETRICS SHELDON - Q113MINA (16APROG, 9:39)
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stuoy Wiy 9182 PAGE 1 OF 1

TABLE 30 - SYMPTOM DISTRESS SCALE: - PAIN FREQUENCY
HASELINE, BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CNHANGES FROM BASELINE TO BEST POST BASELINE RESPUNSE (BY PT)
SUBJECTS ON ANALGESIC AT BASELINE

TREATMENT -> M+ HOONLY
BASELINE (BYL) PAIN FREQUENCY RESPONSE MEAN (SD) 3.29 (1.31) 2.95 (1.23)
= MEDI1AN 3.0 3.0
MIN - MAX 1.00 - 5.00 1.00 - 5.00
N 38 39
BEST POST-BASELINE PAIN FREQUENCY RESPUNSE(BEST) MEAN (S0) 2.42 (1.43) 2.49 (1.27)
’ MEDIAN 2.0 2.0
MIN - MAX 1.00 - 5.00 1.00 - 5.00
N {1} 39
RAW CMANGE, BEST - B/1, PAIN FREQUENCY . MEAN (SD) -0.87 (1.2%) -0.46 (1.25)
MEDIAN ' -1.0 0.0
MIN - MAX -4.00 - 1.00 -4.00 - 2.00
N 38 39
PCY CHANGE, BEST - 8/L, PAIN FREQUENCY MEAN (SD) -23.55 (30.60) -9.66 (40.36)
MED AN -20.0 0.0
MIN - MAX -80.00 - 33.33 -80.00 - 100.00 .
N 38 39

NU!E.: TUE QUESTION UAD POSSIBLE ANSWERS GETWEEN 1 AND S, 1 BEING OPTIMAL

SOURCE: BIOMEIRIUS SHELDON - Q2PIMINA (16APRY6, 9:46)
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stuov 4Gy 9182 PAGE 1 OF 1

TAGLE 31 - SYMPTOM DISTRESS SCALE - PAIN INIENSITY
BASELINE, BEST POST BASELINE ,ANMO (RAW AND PERCENTAGE) CHANGES FROM BASELINE TO BEST POST BASELINE RESPONSE (8Y PT)
SUBJECTS ON ANALGESIC AT BASELINE

L6T-61 VAN

uonesod.io) xaunuiuy

TREATMENT -> M+ H K ONLY
BASELINE (B/L) PAIN INTENSITY RESPUNSE MEAN (SD) 2.43 (1.04) 2.32 (0.90)
H MED1AN 3.0 2.5
MIN - MAX 1.00 - 5.00 1.00 - 4.00
N 37 k13
BEST POST-BASELINE PAIN INTENSITY RESPONSE(BEST) MEAN (SD) 1.89 (0.88) 2.21 (0.93)
; MEDIAN 2.0 2.0 °
j MIN - MAX 1.00 - 4.00 1.00 - 4.00
| N 37 )
RAW CHANGE, BEST - B/L, ®AIN INTENSITY MEAN (SD) -0.54 (1.02) -0.11 (0.98)
i MED1AN 0.0 0.0
| MIN - MAX -3.00 - 1.00 -2.00 - 2.00
N 37 38
PCT CHANGE, BEST - B/L, PAIN INTENSITY MEAN (SD) 14.23 (35.62) 7.89 (59.75)
» MED AN 0.0 0.0
MIN - MAX -75.00 - 100.00 -66.67 - 200.00
N 37 38 )

Nulé: THE QUESTION HAD POSSIBLE ANSWERS BEIWEEN 1 AND S, 1 BEING OP1IMAL

SOURCE: BIOMETRICS SHELDON - Q2P2MINA (16APR9S, 9:57)
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stupy D, 9182 PAGE 1 OF 1

TASBLE 32 - IMPACT Of PAIN ON DAILY ACVIVITIES (IPDA)
BASEL INE ,BEST POST BASELINE ,AND (RAW AND PERCENTAGE) CHANGE FROM BASELINE TO BEST POST BASELINE RESPONSE (PER SUBJECT)
SUBJECTS TAKING ANALGESICS

TREATMENT -> M+ Il ONLY
aAséLme (B/L) IPDA SUM MEAN (SD) 33.10 (18.02) 34.89 (17.87)
L MEDIAN 33.0 36.0
MIN - MAX 7.00 - 68.00 7.00 - 70.00
N 40 38
BEST POST BASELINE IPDA SUM (BEST) MEAN (SD) 27.70 (18.05) 30.80 (18.60)
MED1AN 27.5 34.0
MIN - MAX 7.00 - 42.00 7.00 - 63.00
N 40 38
RAW CHANGE, BEST - 8/L,1PDA SUM MEAN (SD) -5.40 (16.01) ~4.09 (16.17) -
MEDIAN -2.0 -2.0
MIN - MAX -52.00 - 27.00 -59.00 - 33.17
N 40 38
PCT CHANGE, BEST - B/L,IPDA SUM MEAN ($D) -5.55 (65.42) -1.82 (68.77)
MEDIAN -7.8 -7.0
MIN - MAX -85.25 - 314.29 -89.39 - 331.47
N 40 38

NOTE: THE QUESTIONAIRE CONSISTED OF 7 QUESTIONS, EACH WITH

5

SOURCE: BIOMETRICS SHELDON -

Q5SMMINA (16APR96,10:07)

POSSIBLE ANSWERS BETWEEN 1 AND 11, 1 BEING OPTIMAL.
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Figure 1 — Study - _Pa182
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Figure 3 — Study P9182
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n istical iew and Evaluation
NDA¥#; 19-297 . -

Title; Phase III Trial of Mitoxantrone Plus Low-Dose Prednisone Versus Low-Dose
Prednisone for Symptomatic Hormone-Resistant Prostate Cancer

Applicant: Immunex

Name of Drug: Novantrone (Mitoxantrone Hydrochloride Concentrate for injection)
Imllcam Hormone Resistant Prostate Cancer (HRPC)

Documents Reviewed: Volumes 9-12 of submission dated May 13, 1996, Volume 1 of
submission dated October 4, 1996, and Volume 1 of submission dated November 4, 1996.

Medical Reviewer: Julie Beitz, M.D.

This review consists of: A) an exploratory longitudinal data analysis on PPI (Present Pain
intensity), the primary endpoint of the CCI-NOV22 study, and B) some additional analyses
requested by the ODAC members from the ODAC meeting on 9/11/1996 regarding the pain
intensity endpoint of the CCI-NOV22 study, and the analgesnc use and the pain intensity
endpoints from the 9182 study.

L - 2

The sponsor did not provide any formal longitudinal analyses that could be used to assess time
trends on the quality of life data. This reviewer performed an exploratory longitudinal data _
analysis on PPI (Present Pain intensity), the primary endpoint of the CCI-NOV22 study. This type
of analysis enables one to assess the time trend of the PPI for both groups, the treatment group
(M+P) and the control group (P) over the 18 cycles of treatment. This review will not include any
methodological details.

Longitudinal data analyses are looking at the patterns of the data over time and are taking into.
account the within patient correlation of the repeated measurements. One of the most important
considerations in performing longitudinal data analysis is to assess the missing data mechanism.
Under the 'ignorable' missing data mechanism (Little 1995), missing completely at random
(MCAR) or missing at random (MAR), one can use all the available data for assessing time
trends. Random missingness means that the time trend is the same for those patients who
completed the study (completers) and for those who did not (drop-outs), by treatment arm. For
example, one can define completers as those patients who had treatment for a minimum number of
cycles. If the patterns of the drop-out patients in each group are not the same, and that is the case
in most cancer clinical trials where patients either die fast, or they drop out for toxicity or other




reasons faster in one arm than the other, then we look at the time trénds of those patients who
completed the study and those who dropped out before the end of the study separately. In
addition, correlation of the repeated measurements within each patient is an important
consideration for the type of methodology to be used for the longitudinal data analysis. It is
usually very difficult to choose one type of methodology over another when dealing with this
problem. "

Longitudinal data analyses are known as "Growth Curves" analyses. The most common
methodologies for approaching this problem are the mixed effects models (Laird and Ware, 1982)
and "estimating equations" (Liang and Zeger 1986, with different ways of estimating the within
patient correlation) for determining trends of the treatment effect (if any) over time. One hopes
that these different methods will give consistent results. Hence, the robustness of the results is
also a very important factor for assessing the validity of these type of exploratory analyses.

The following table contains the baseline distribution of the PPI scores between the two treatment
groups. These results were provided by the sponsor.

Table 1: Baseline assessments of PPI

PP1 0 1 2 3
M+P 1 30 30 15 80
P 1 23 37 15 81

*Two-sided Chi-squared p-value=0.782

Figure 1 presents the PPI data available per treatment group at each cycle. We observe that the
drop out rates of patients in each group are about the same at each cycle of treatment. There
were 18 cycles of treatment, from 1 to 18. In this graph and all subsequent figures included in this
review the cycles of treatment are translated from 0 to 17. More than 50% of the patients
dropped-out at about or after cycle 8. Figure 2 present the PPI time trends for the control group
and the treatment group, after applying the Liang and Zeger methodology of "estimating
equations”. The following model was applied separately for each treatment group:

PPI= Intercept+Cycle+Cycle 2.

We observe that the PPI is decreasing faster in the M+P group than in the P group up to about _.
cycle 9, but then the PPI is increasing faster in the M+P group than the P group up to the end of
the study. One has to take into account that the attrition rates are high after cycle 9. The main
assumption here is that the missing data mechanism is 'ignorable'. These time trends are not
different between the two treatment groups.

Next we assume that the missing data mechanism is not ‘ignorable'. If we define completers as
those patients who had at least 9 cycles (half a year) of treatment, and the rest of the patients as
drop-outs, then we observe in Figure 3 that the time trend of the completers is about the same as

2




the time trend of the drop-out patients in treatment arm P. However, the time trend of the
completers is not the same as the time trend of the drop-out patients in treatment arm M+P. This
really means that the missing data mechanism is not 'ignorable’. The PPI was initially higher and
decreased faster for the drop-outs than for the completers in the M+P group. We also observe
that the time trends of PPI for the drop-outs between the two treatment groups are different. We
observe that pain is decreasing very fast in the beginning for the drop-outs in the treatment group
than for those in the control group. This steep reduction in pain in the treatment group lasted for
about 4 to 6 cycles and then pain returned. That is probably why patients dropped out. The time
trends of the PPI for the completers are about the same in both treatment groups. Completers in
the treatment group started with a lower pain score than did the control completers. Pain
decreased for about 9 cycles of treatment and then returned. One has to take into account that
the attrition rates are high after cycle 9.

In conclusion, patients who stayed on the study long enough in either treatment group had a very
small reduction in PPI that lasted for about 9 to 10 cycles and gradually increased thereafter. The
PPI time trends between the two treatment groups for these patients were not different. Patients
who dropped out in the treatment group M+P had a more rapid reduction in PPI than those
patients who dropped out in the treatment group P. This reduction of PPI lasted for about 5 to 6
cycles. PPI then increased faster in the M+P group than the P group. As expected, such patients
in either group stopped treatment at that point. The PPI time trends between the two treatment
groups for these patients were different.

The following table includes the number of completers and drop-outs who were assessed as
responders by the Medical Reviewer based on the definition of Criterion 1 for response.

Table 2: Number of responders who were classified as either completers
or drop-outs for the longitudinal data analysis of PPI

Treatment Responders Completers Drop-outs
M+P 21 12 9
P 10 8 2

Similar analyses were performed on the analgesic scores as for the PPI. There were some
scores of more than 100 that were excluded from this analysis. This decision was taken after
consultation with the Medical Reviewer. Figure 4 presents the analgesic scores time trends for- -
the control group and for the treatment group respectively. We observe that analgesic use is
increasing in the P group and is decreasing in the M+P group. The time trends are different
between the two treatment groups in favor of the treatment group.

Figures 5 and 6 show that the time trends of the analgesic use of the completers are the same
as the time trends of the drop-out patients for each treatment group. This really means that the
missing data mechanism is 'ignorable', and hence, one could use all the data.



In conclusion, the analgesic use time trends favor the treatment arm over the control,
indicating that patients in the treatment arm reduced their analgesic use.

Conclusion: We can not ignore the missing data mechanism between the two groups for the
PPI scores since the time trends of the PPI for the drop-outs were different from those of the
completers in the M+P group . But, this was not the case for analgesic use: the time trends
were similar for both the drop-outs and the completers in each treatment group. These analyses
show that there are some patients who had a réduction in their pain and quite a lot of patients
who had a decrease in the analgesic use in the treatment arm compared to the control arm.

B) Additional analyses requested by the ODAC members from the ODAC meeting on
9/11/1996

CCI-NOV?22 Study: The committee’s statistical consultant, Dr. Simon suggested that we look at
and compare the time trends in pain intensity (a) of those patients in the P arm who crossed over
to the M+P arm with those remaining in the P arm and (b) of those patients in the P arm who had
stable disease and crossed over to the M+P arm with those remaining in the P arm.

This reviewer performed the following analysis suggested by Dr. Simon: A linear regression
model was fitted to each individual’s data of pain intensity over time, and the slope of each line
was calculated. Then, a t test was performed to compare the individual slopes between the two
patient groups.

There were 48 (out of 80) patients in the P arm who crossed over to the M+P arm. The median
number of crossover cycles was 5 cycles of treatment with a range of 2 to 12 cycles of treatment.
The means of the slopes are 0.05 and -0.25 for the 48 patients in the P arm who crossed over to
the M+P arm and the remaining 22 patients who stayed in the P arm, respectively. The two sided
t test p-value is 0.012 in favor of those patients who did not cross over. Hence, the pain intensity
of those patients who crossed over from the P arm to the M+P arm was worse. That is probably
why these patients crossed over.

The means of the slopes are 0.07 and -0.25 for the 18 patients in the P arm who had stable
disease before they crossed over to the M+P arm and the 22 patients who never crossed over,
respectively. The two sided t test p-value is 0.05 in favor of those patients who did not cross over.
Hence, the pain intensity of those patients who had stable disease and crossed over from the P
arm to the M+P arm was worse.

Study 9182: This revxewer performed the same analysis as in the CCI-NOV22 Study,
on both the analgesic use and the pain intensity. Pain intensity was not collected as an individual
endpoint. Pain intensity was part of the SDS (Symptom Distress Scale), item #2. Both analgesic
use and pain intensity were supposed to be collected at baseline, at 6-week intervals and at the
end of the study. In actuality, data were collected very infrequently on these parameters. A linear




regression model was fitted to each individual’s data of analgesic use and pain intensity over time,
and the slope of each line was calculated. Then, a t test was performed to compare the slopes
between the two treatment groups.

Analgesic use: There were 69 (out of 123) patients in the H arm and 73 (out of 119) patients in
the M + H arm, who had analgesic use at baseline. The méans of the slopes are 0.08 for the H
arm and -0.05 for the M+H arm. Even though these results are not statistically significant, there
is an indication that the analgesic use in the M+H arm is decreasing over time and the analgesic
use in the H arm is increasing over time.

Pain intensity: There were 81 (out of 123) patients in the H arm and 79 (out of 119) patients in
the M + H arm, who had at least 2 observations on pain intensity over time. The means of the
slopes are similar, -0.001 for the H arm and -0.002 for the M+H arm. These results are not
statistically significant.

Sponsor’s analyses: The sponsor performed analyses on the analgesic use and pain intensity
based on mean best percent changes from baseline. The following Table presents the mean best
percent change in analgesic use for all subjects requiring analgesics at baseline and for subsets of
patients based on the baseline level of analgesic use:

Sponsor’s Table: Mean Best Percent Change in Analgesic Level

M+H H
Baseline | Number of | Mean best | Number of | Mean best | P-value**
- analgesics patients % change patients % change
Level 1-4 | 61 17 61 +17 0.014
Level 1,2 21 -21 23 +72 0.006
Level 3,4 40 -15 38 -16 0.951
J

* A negative value corresponds to a decrease in analgesic level, and a positive value corresponds
to an increase in analgesic level

** CMH means test

*** 0= no analgesic use
1= non narcotic analgesic, occasionally
2= non narcotic analgesic, regularly '
3= narcotic, occasionally
4= narcotics, regularly



The following Table presents the mean best percent change in pain intensity for all subjects
requiring analgesics at baseline and for subsets of patients based on the baseline level of analgesic

use:

Sponsor’s Table: Mean Best Percent Change in Pain Intensity

M+H H
Baseline | Number of | Mean best | Number of | Mean best P-valué**
analgesics patients % change patients % change
Level 1-4 37 -14 38 +8 0.057
Level 1,2 13 -4 13 +4 0.735
Level 3,4 24 -20 25 +10 0.024

* A negative value corresponds to a decrease in pain intensity
** CMH means test
*** Pain scale of 1-5, where 1 is better (less pain).

Conclusions: Patients who crossed over from the P arm to the M+P arm seem to perform worse
than those patients who did not, in their pain intensity scores. There was a statistically significant
difference between these two cohorts of patients.

There is some indication that the analgesic use in the M+H arm is decreasing over time and the
analgesic use in the H arm is increasing over time for patients with analgesic use at baseline. The
difference between the M+H arm and the H arm was not statistically significant for this endpoint.
The mean best percent change difference between the two treatment groups in analgesic use for
all subjects requiring analgesics at baseline was statistically significant in favor of the M+H arm.
For the subset of patients who had non narcotic analgesic use at baseline, the difference in the
mean best percent changes in analgesic use was statistically significant in favor of the M+H arm.

OVERALL CONCLUSIONS: The longitudinal data analyses show that there is a benefit in
the pain intensity for some patients who received the M +P treatment. Patients in the M+P
arm had a statistically significant decrease in their analgesic use compared to patients in the P
arm, who actually had an increase in their analgesic use.

Patients who crossed over from the P arm to the M+P arm seem to perform worse than those
patients who did not, in terms of their pain intensity scores. There was a statistically
significant difference in their pain intensity between these two cohorts of patients.

There is some indication that the analgesic use in the M+H arm is decreasing over time and
the analgesic use in the H arm is increasing over time for patients with analgesic use at
baseline. The difference between the analgesic use scores of the M+H arm and of the H arm
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was not statistically significant for this endpoint. The mean best percent change difference
between the two treatment groups in analgesic use for all subjects requiring analgesics at baseline
was statistically significant in favor of the M+H arm. For the subset of patients who had non
narcotic analgesic use at baseline, the difference in the mean best percent changes in analgesic use
was statistically significant in favor of the M+H arm. The mean best percent change difference
between the two treatment groups (M+H vs H) in the pain ‘intensity for all subjects requiring
analgesics at baseline was not statistically significant.

RECOMMENDATION: Based on the data presented by the sponsor, the retrospective analysis
performed on the 9182 study supports the findings of the pivotal study (CCI-NOV22
Study), for the analgesic use endpoint. On the other hand, the retrospective analysis performed
on the 9182 study does not support the findings of the pivotal study (CCI-NOV22
Study), for the pain intensity endpoint. This could be due to the fact that pain intensity was not
collected as an individual endpoint. Pain intensity was part of the SDS (Symptom Distress Scale)
questionnaire. Evidence that Mitoxantrone is effective in the palliative treatment of patients
with symptomatic Hormone- Resistant Prostate Cancer has been shown. Approval of
Mitoxantrone in patients with symptomatic Hormone-Resistant Prostate Cancer is
recommended by this reviewer, as an alternative to other treatments, for the palliative
treatment of patients with symptomatic Hormone-Resistant Prostate Cancer.

ACKNOWLEDGMENTS: I would like to thank Dr. Masahiro Takeuchi and Dr. Clare Cnecco
for their constructive suggestions which substantially improved this review.
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This review consists of 8 pages (1-8) of text and 6 pages of graphs (Figures 1-6).
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' . ORGANIZATION 2. NDA NUMBER
- I‘CHEMISTS REVIEW HED-150 DODP 10207
3. NAME AND ADDRESS OF APPLICANT (City and Siate) 4 AF NUMBER

Immunex Corporation
51 University Street
Seattle, Washington 98101-293¢

6. NAME OF DRUG

5. SUPPLEMENT (S)
NUMBER(S) DATES(S)

7. NONPROPRIETARY NAME
mitoxantrone hydrochloride

Novantrone -

SE-014 | 10-May-1996

8. SUPPLEMENT PROVIDES FOR:

indication for the approved drug. (Efficacy Supplement)

approval for the treatment of hormonal refractive prostate cancer - a new

9. AMENDMENTS DATES

BC 01-OCT-1996

10. ll’HARMACOLOGlCA!. CATEGORY 11. HOW DISPENSED 12. RELATED IND/NDA/DMF
antineoplastic RX XX orc__
13. DOSAGE l;O::l(S} L. tl 14. POTENCY
conc e for
oncen 1jection 2 mg /mL as base
15. CHEMICAL NAME AND STRUCTURE .

1,4-dihydroxy-5,8-bis [[2-(2-hydroxy-
ethyl)amino]ethyl]amino}-9,10- anthracene-
dione hydrochloride

Cy, Hy N, O, . 2HCI

17. COMMENTS

Based on the submission date, the EA requirements for
this supplement are covered by the Interim Directive,

MaPP 5015.1, dated November 14, 1995 and should meet
the requirements of TIER 0.

cc:

18. CONCLUSIONS AND RECOMMENDATIONS

Based on the abbreviated EA (Tier 0) information and amendment dated 01-OCT-1
Impact is justified from the projected production leve

indications. Approval of the supplement is recommended.

16. RECORDS AND REPORTS
CURRENT YES__NO__
REVIEWED YES__NO__

Orig. NDA 19-297
HFD-150/Div. File
HFD-150/RPBarron

R/D init. by

S A Bobewatt/Domdl o096

996, A Finding of No Significant

Is of the product. for the proposed marketing for the new

19. REVIEWER NAME
Robert P. Barron

<7 -
e T ot e
7 7 |

s/ e /s

L DISIRIBUTION  ORIGINAL JACKET _XX_ DIVISIONFILE _XX_ REVIEWER _XX CSO XX SUP. CHEMIST _XX_ II
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ABBREVIATED ENVIRONMENTAL ASSESSMEMT |
" and
FINDING of NO SIGNIFICANT IMPACT

for

NOVANTRONE®

(mitoxantrone)
for Injection Concentrate

NDA 19-297/SE,-014

FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
‘Division of Oncologic Drug Products

HFD-150



FINDING OF NO SIGNIFICANT IMPACT
NDA 19-297
Novantrone® -

(mito;antrone)
for Injection Concentrate
(2 mg/mL as base)

The Food and Drug Administration (FDA) recognizes the National Environmental Policy
Act of 1969 (NEPA) as the national charter for the protection, restoration, and enhancement
of the environment. NEPA establishes policy, sets goals (Section 101), and provides
procedures (Section 102) to carry out the policy.

The Food and Drug Administration, Center for Drug Evaluation and Research has carefully
considered the potential environmental impact of this action and has concluded that this
action will not have a significant effect on the quality of the human environment and that
an environmental impact statement therefore will not be prepared.

In support of their supplemental new drug application for Novantrone® (mitoxantrone for
injection concentrate) for the treatment of hormonal refractive prostate cancer, a condition
for which there is currently no available therapy, Immunex Corporation has prepared an
abbreviated environmental assessment in accordance with 21 CFR 31a(b)(3) based on the
‘infrequent use of the drug product. The new indication for the mitoxantrone has received
orphan drug designation prusuant to Section 526 of the FD&C Act.

Mitoxantrone hydrochloride is a synthetic antineoplastic anthracenedione agent structurally
similar to the anthracyclines. It exists under ambient conditions as a dark blue-black solid
which has no odor and is only sparingly soluble in water.

Novantrone® was approved for the treatment of acute non-lymphocytic leukemia in adults
in combination with other approved drugs on December 23, 1987 under the Orphan Drug
Act [P.L. 97-414] as a concentrate which must be diluted with water or other suitable fluid
prior to administration.

The bulk drug substance is manufactured in Germany. The firm has provided a letter
confirming that all manufacturing operations in the production of mitoxantrone meet all
local environmental regulations. The drug product is manufactured in Puerto Rico . A letter
of compliance issued at the time of inspection from the Environmental Quality Board of
the Government of Puerto Rico found the firm in compliance with the regulation for the
control of hazardous and non-hazardous solid wastes. Occupational safety has been
appropriately addressed and a Material Safety Data Sheet is attached. Approval of this new




indication and the resultant increase in the amount of drug product manufactured at the site
is not expected to affect the ability of the firm to comply with all applicable regulations, nor
is the increased use and disposal of drug expected to adversely affect the environment.

Novantrone® is classified as non-hazardous material under the Resource Conservation and
Recovery Act (RCRA guidelines, 40 CFR Part 261). Returned or out-of-specification drug
substance and rejected or returned drug product will be disposed of by high temperature
incineration at an EPA licensed waste treatment facility.

/[B/10/% |

Date

repared by
Robert P. Barron

Review Chemist .

Division of Oncologic Drug Products, HFD-150

”////% =) A fo fe ittt oo d,

Date Division Concurrence: -
Rebecca H. Wood, Ph.D.
Chemistry Team Leader, DNDC I
Division of Oncologic Drug Products, HFD-150

, Da% J Approved by j ? 6
N

ancy B. Sager
Team Leader
Environmental Assessment Team
Office of Pharmaceutical Sciences/CDER

/‘H:‘D ‘04‘///940’(&74 F"/&
NFO-004 /Fo2 c,//



FDA ADDENDUM

In section 4.a. of the EA the applicant states that "The sponsor
has discussed the proposed supplement with the FDA and was
advised that an AEA is appropriated because the subject of this
submission is an efficacy supplement to an approved NDA." The
decision of whether an EA or AEA is a&ppropriate is independent of
the type of action (i.e., NDA, efficacy supplement). However, an
AEA is appropriate for this action because the product is used to
treat a rare disease or condition. '



Supplemental New Drug Application-ixvvat:irone® 03/1i8/v6
NDA 19-297 | 18/bov
Immunex Corporation

NOVANTRONE mitoxantrone for injection concentrate
Abbreviated Environmental Assessment
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Supplemental New Drug Application-Novantrone+~ 03/1
NDA 19-297 8/087
Immunex Corporation

Section 1. Date
Mav. 1996

Section 2. Name of Applicant
Immunex Corporation

Section 3. Address
51 University Street
Seantle, Washington 93101-2936

Section 4. Description of the Proposed Action

4.3 : v

Novanmrone® (mitoxantrone for injection concentrate) is a synthetic antineoplastic
anthracenedione for intravenous use. It is currendy approved for use in combination with other
approved drug(s) in the initial therapy of acute nonlymphocytc leukemia (ANLL) in adults.
This category includes myelogenous, promyelocytic, monocytic, and erythroid acute
leukemias. This indication was filed and approved under NDA 19-297.

Novantrone (mitoxantrone for injection concentrate) is a sterile aqueous solution containing
mitoxantrone hydroctloride at a concentration equivalent to 2 mg mitoxantrone free base per
mL. supplied in Type I glass multidose vials as follows:

10 mL/multidose vial (20 mg)
12.5 ml/mulddose vial (25 mg)
15 mL/multidose vial (30 mg)

The Immunex Corporation has filed a supplemental NDA pursuant to section 303(b) of the
Federal Food, Drug & Cosmetic Act for Novantrone (mitoxantrone hydrochloride) requesting
approval of a new indicaton: “Novanrrone in combination with corticosteroids is indicated as
initial chemotherapy for treaunent of patients with symptomatic prostate cancer, after failure of
primary hormonal‘thcrapy." An AEA has been prepared and is being submitted pursuant to 21
CFR 25.31(a). The sponsor has discussed the proposed supplement with the FDA and was
advised that an AEA is appropriate because the subject of this submission is an efficacy '
supplement to an approved NDA,

(18]



duppicmeniay New Urug Appilication-Novantrone e
NDA 19-297 03/18/088
Immunex Corporation

b _Nead for Action;

Novantrone is curreatiy licensad for marketing in the U.S. in pareateral formulations by
Immunex Corporation. The product is also approved for several indications internationally and
is distributed by a subsidiary of American Home Products Corporation. The need for the
action is to obtain approval of an eifective treatment for the palliation of pain related symptoms
in patients with hormone refractory prostate cancer (HRPC); a condition for which there is
currendy no available therapy. ’ o

. Assuming the approval of this application, the projected level of production of Novanrrone is
expected to increase approximately . The projected five (3) vear production of
Novantrone for total domestic use is provided below.

PRODUCTION YEAR DoMEsTIC
1996
1997
1998
1999
2000

An application requesting orphan drug status for Novantrone for the weatmeat of hormone
resistant prostate cancer was submitted to the FDA on April 3, 1996. To date, we have only
recsived acknowledgmerit of receipt of the applicadon; orphan drug status has not yet besn
granted. Based on data provided in the orphan drug application, it appears that the prevalencs
of patients who are eligible for chemotherapeutic treatment with Novantrone will plateau at
approximately padents per year. Therefore, it is expected that the amount of drug for
domestic use will not increase appreciably above the 3th year astimate provided above.

dec ¥ ing Locag
4.c.i. Bulk Drug Manufacture:
Novantrone drug substance (mitoxantrone hydrochloride) is manufactured by
A complete
description of the faciliry, method of manufacture and controls exercised during manufacture
and for release of the bulk drug is on file in drug master file. tyge [I. DMF
. A descripuon of this plant site has besn requested.

-

.

[¥F]




Supplemental New Drug Application-Novantrone® 03/ -
NDA 19-297 torved

Immunex Corporation -

The bulk drug is stered and shipped at amoient emperacure in double thickness polvethylene
bags in fiber drums. sealed with locking rings.

4.c.ii. Parenteral Dosage Form Manufacture:
The bulk drug is formulated and packaged in 2 mg/ mL dosage swength vials ar

Product is filled ac this concentration and marketed in
three presentations: 1) a 10 mL vial (20 mg). 2) a2 12.5 mL vial (25 mg), and 5) 2 15 mL vial
(30 mg).

It is a 19-acre pian site containing seven major buildings: the plant site is tounded by
security fencing. These facilities are located in a populous area with a subtropical climate and
flat terrain. Production is limited to sterile parenteral solutions, suspensions and lvophilized
powders.

The manufacruring sites for bulk drug and final formulation are in compliance with applicable
savironmental regulations. Prccedures are in place at both locations for handling and disposai
of returned, expired and rejected drug product. Emplovee health and sarety programs are also
in place to assure containment of chemicals and minimize exposure of workers to
mitoxantrone. "

Novantrone is targeted for use by cancer patients throughout the United States. Patents will
be treated in a hospital or clinic setting only, and empty or partially emprty packages will be -
disposed according to hospital. pharmacy or clinic procedures.

Any rejected or out-of-specification bulk drug batches are disposed of by high temperature
incineration at an EPA licensed waste treaument facility (refer to Reference 1. SOP 67-10-173,

Disposition of Rejected Material, The drug
formulation facility in has a contract to send any rejected waste product
to the iacility located in for incineration

(RCRA TSD Permit #LAD 010395127P, expiration date March 21, 2001). This state and
federally permitted facility is located cn a 400 acre site in a rural seting, and in a climate that B
temperate.

. Maszer File, DMF.-
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supplemental New Drug Application-Novantrone® 03/
NDA 19-297 15/090

Immunex Corporation

Currently. returned. rejected and expired commercial product is shipped o ,

7 for subsequent disposal and destruction. This process will continue (o be -
utilized after approval of the additional indication. According to established procsdures 1a copy
of the Returned Goods Policy and Form is provided in Reference 2: a more detailed SOP is
included in Confidential Appendix A), an inventory is taken of all returned goods and
submitted to Immunex Corp. for confirmation. Each package of retumed goods is inspected.
the contents identified and classified. and the material tracked from che point of receipt through
fina] disposal and destruction.

Retumned materials processed at .are stored in a separate inventory and then transrarred
t0 a contracted pharmaceutical disposal servics

system to document and track the receipt and disposition of all incoming drug marerials. A
detailed description of all Immunex returned goods is captured ugon receipt and forwarded to
Immunex Customer Service. Waste materials are classified for proper disposal and destruction
according to intemal‘proccdures, and in accordance with local. state and Faderal
regulations.

Novantrone is ciassified as a non-hazardous material under the Resource Conservation and
Recovery Act (RCRA guidelines, 40 CFR Part 261) (see also Reference 3). Novantrone
returned goods are ultimately destroved by high temperature incineration at an EPA permitted
waste treatment facility - (RCRA Part B Permit
#ADRO69748192, expiration date July 2, 1998). Each shipment of waste products to the
facility lcavcs’with an attached shipping manifest, and a complete description of the
materials and its packagin;!_. Wl personnel confirm the receipt and destruction of each -
shipment. A confirmation copy of the shipping manifest, the Waste Material Data Sheet.
(Reference ) and a Certificate of Destruction are sent to Immunex Corporadon. In this
manner, Immunex has positive confirmation of the destruction or ail waste drug product.

Section 3. Identification of Chemical Substances that are Subject to this
Proposed Action

Novantrone is a synthetic antineoplastic anthracenedione for inwavenous use. It is supplied as
a concentrate and must be diluted pnor to injection. The concentrate is a sterile nonpvroocmc.
dark blue aqueous solution containing mitoxantrone hydrochloride equivalent to 2 rnJrnL
mitoxantrone free base with sodium chloride (0.80% w/v), sodium acetate (0.005% w/v), and



“Supplemental New Drug Apphcatlon-Novantrone®

NDA 19-297
Immunex Corporation

03/18/091

acetic acid (0.046% wiv) as inactive ingredients. Tre solution has a pH ot 3.0 t0 £.3 and

contains 0.14 mEq of sodium per mL. The product does not contain preservatives. The
product is packaged in clear Tvpe I glass vials stoppered with a gray butyl rubber olug,

aluminurn crimp seai and piastic cap.

The physical and chemical properties of Novantrone and the dosage form excipients/addidves

are summarized in this section. A material sarety data sheet is provided for Novantrone

(Reference 3).

A. Nomenclature:
i. USAN Name:

ii. Brand/Proprietary Name:

iii. Chemical Name:

B. CAS Registration No.:
C. Molecular Formula:
D. Molecular Weight:

E. Structural (Graphic) Formula:

F. Physical Description:

mitoxantrons hvdrochloride

Novantrone mitoxantrone
concentrate for injection

1. 4-dihvdroxy-3, 8-bis {[2- {(2-
hydroxyethyl)amino]ethyl} amino}-
9, 10-anthrancenedione
dihydrochloride

70476-82-3

Ca2 HagNy Qg+ 2HCI

517.41

0 \x.-cnzc.-'z.\wcuzc H,CH

) NECH,CHNHCH,CH,CH

Dark blue aqueous solution



Supplemeitar New Drug Application-Novantrone® 03/
NDA 19-297 18/092
Immunex Corporation

G. Additves: .
Excipients: Rationaje
sodium chloride, USP buffering agent
sodium acetate, USP butfering agent
acetic acid o pH adjustment
warer for injection. USP ' dilueat

H. Impurities

Specifications have teen established for related compounds and degradation products in the
bulk drug substance (mitoxantrone hydrochloride) as follows:

The specification established for total related compounds is not more than (NMT)
2.0%. Refer to Confidential Appendix B for Registration Specifications and a
summary of process related compounds in the bulk drug substance.

Specifications have been established for impurities in :Vovanirone for Injecton as follows:

Refer to Confidential Appendix C for Registration Specifications for Vovantrone 2
mg/mL and stability testing results for 5 representative batches (one of each product
presentation (20, 25 and 30 mg).

As can be noted from the product specifications, Novantrone has one related compound
(CL 116,369) which has a limit of not more than (NMT) 3.0%. The related compound
mentioned above was compared (o mitoxantrone in a rat toxicity study. The related
compound was shown to be 20 fold less toxic than the drug substance (summary regort
available upon request). A second related compound (CL 116,966} has a limit of NMT

* 1.5%. Total other related compounds cannot exceed (i.e.. NMT) 2.0%. There ar= no
other impurities present in the drug product which exceed the 1.0% level.




Supplemental New Drug Application-Novantrone®
NDA 19-297 03/18/093

Immunex Corporation

Section 6. Introduction of Substances into the Environment

ltems 6a. - d. are adcressed collectively in the following statements.

The manufacturing process is in compliance with all local requiremeats, as noted in the
antached environmental compliance cerification from Rerereace
6). An updated starement has been requested from the manufacturer.

An MSDS for mitoxantrone hydrochloride is provided in Reference 7.

Drug product,

The product. Novantrone Mitoxantrone for Injection Concentrate, has besn
manufactured at this site for four (4) vears. Approval of this application will not
change the qualitative compliance related to emission requirements.

Manuracture of the drug product is in compliance with all applicable Federal, State and
local emission requirements (Reference 8), as noted in the attached environmental
compliance certification statement (Reference 9). A letter from Government of Puerto
Rico, Environmental Quality Board summarizing the results of an inspection of the
facility conducted on June 29, 1995 is aiso provided in Reference 10.

Approval of this efficacy supplement and the resultant increase in the amount of drug
. product manuractured is not expected to affect our ability to comply with all applicable

regulations. -

An MSDS for Novantrone is provided in Reference 3.



Supplemental New Drug Appiication-iNovantrone®
NDA 19-297 03/18/094

Immunex Corporation

-

2. act due to use i1 oduct
The impact of total reiease into the environment of Vovantrone is considered in the calcuiations
provided. Calculation of maximum expected emitted concentration t MEEC), based on 5th vear
production estimates {or Vovantrone use in the United States is as follows:

MEEC (ppm in environment) =ibs/yr production X 8.9X10-9
This equation is derived from the following: -

MEEC = (A)BXCYDXEXEF)
Where:

A= pounds/year

B= vear/365 days

C=day person/150 gallons
D= 1/246 million

E= gallons/8.34 pounds

F= one million

Setl

For total estimated Novantrone production expected for the year 2000:
MEEC = 2.3 kgivr. X 2.2 Ib/kg X 8.9X10-9
4.5 X10-8 ppm

Set2
For additional Novantrone production expected by approval of this action:
MEEC = 0.38 kg/yr. X 2.2 Ib/kg X 8.9X10-?
= 1.1X10-% ppm

Note: assumes 1996 additional production =200 g. Plus the 5th vear additional = (2364 -
1984 =380 g.
Or .
380 + 200 = 580 g is the maximum concentration that could end up in the eavironment
if everything was flushed.
The first set of calculations uses the fifth (5th) year maximum quantity production level, and
assumes the compleze disposal of all material. Therefore, this MEEC value represents the
maximum amount of Novasnrrone which could enter the environment in the stated timeframe.

The second set of calculations considers only the additional drug that would be used by



Supplemental New Drug Apphcatxon-NovantroneW 03/ S
NDA 19-297 187095
Immunex Corporation

approval of this action. and thererore represents the additenal maximum quantity :hat couid
enter the environment in the stated timeframe.

s 7 Conclusi
Novantrone bulk is manufactured within compliance of all applicable eavironmental
requirements. established by the German govemnment. Novantrone finished formulation is
manufactured within compliance of all applicabie environmental requirements. established by
the local authorities in Carolina, Puerté Rico.

During manuracture of .Vovantrone air emissions are filtered through fiiters which operate with
2 99.6-99.9% removal 2fficiency. The level of emissions is within compliance with all faderal.
state and local requirements.

All outdated or rejected materials are transported to a state and federal permitted treatment.

storage and disposal facility for incineration. After commercialization, returned, rejected or
expired goods will be incinerated in an EPA-licensed waste treatment and disposal facilicy.

Section 7. through Section 11.
Not required for this submission.

Section 12. List of Preparers/Contributors

Written bv:
Mark W. Gauthier, Sr. Manager, Regulatory Affairs
Immunex Corporation

Jeff Palmer. Sr. Manager, Environmental Health and Safetv
Immunex Corporation

10



Supplemental ivew wrug Apphcatlon-Novantroneu 03/1
NDA 19-297 8/096
Immunex Corporation

Section 13. Certification

The undersigned official assures that the information presented is irue. accurate and compiete to
the dest of the knowledge of Immunex Corporation.

Tkt
Maric W. Gauthier

Sr. Manager, Regulatory Atfairs .
Immunex Corporation

§AQJ-~W
James F Palmer
Sr. Manager, Environmental Health and Safety

Immunex Corporation

11



Supplemental New Drug Application-Novantrone® 03/18/097
NDA 19-297
Immunex Corporation

)
l

A

~}

10.

ection l4. References
. SOP 67-10-173. Disposition of Rejected Marerial.

Immunex Corporation Customer Returned Goods form and instructions

Environmental Impact: Storage and Handling Wastes Resulting from the Manufacturing of
Novantrone, March 2, 1990 " '

Uniform Waste Data Sheet,

Material Safety Data Sheet, Novansrone Mitoxantrone for Injection Concentrate

Eavironmental Compliance Certification Statement from {drug
substance manufacturer)

Material Safety Data Sheet, mitoxantrone hvdrochloride

List of Applicable Federal, State and local emission requirements for

Environmental Compliance Certification Statement from

'drug product manufacturer)
Letter from Governmeat of Puerto Rico, Environmental Quality Board - summary of June
29. 1995 facility inspection

11. Curriculum Vitae of contributors.
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NDA 19-297
Immunex Corporation

Section 13. Confidential Appendices

A. SOP #K-030-01. Immunex Corporation. Commercial Product Retumns at Cardinai.

B. Mitoxantrone Hydrochloride - Registration Specifications and Summary of Process
Related Compounds in the Bulk Drug Substance.

C. Novantrone Mitoxantrone for Injection Concentrate - Registration Sgecifications and
stability testing results for 3 representative batches (one of 2ach product presentation: 20,
25 and 30 mg) of the product, -
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Immunex Corporation

_ e e cice L a7 3
MATERIAL SAFETY OATA Skts

MANUFACTURER:  AMERIIm CYANAMID CCMPAMY © MSOS NO.: 09393-)4
IDEXT _MBCRATCRIES Sugersedes: 96383-92
MICCLTTWN RCAD DATE: 10/27/S3

PEARL RTVER. NY 10963
EMERGENCY TELEPHCNE: (S14) 732-5000

SECOUCT NAME: NOVANTRONE® mitoxantrone HC1. 2 mg/mi:
{(Frocuct Code:  09393)
CAUTION! MAY CAUSE EYE IRRITATION.
MAY CAUSE EFFECTS ON THE BONE MARRCW, XIDNEY, HEART. LYMPHOID
CRGANS (SPLEEN. THYMUS. LYMPH NCDES), GI TRACT. AND LIVER.

CHEMICAL/THERAPEYTIL =2MILY: Anthraquinone: Anti-Zznczr agent

11, AAZBRDOUS TNCRETESHTS AND EXPOSURE LIMiTS

CHEMICAL AND CCMMCN WAMES CAS NO. H SICOMMENDED AIRBORNE LEVELS
CSFa  TLY (1662-G3) ACCO-TWA
Mitoxantrone KCl [70476-82-3] -0.2% Mot =sT. Not ast. 0.2 so/me~

1.4-Dihydroxy-5.3-21s®(2-[(2-
hydroxyethyl)amimIethylJamino™-

Q. 10-anthracsnedime dihydrochloride:
Mitozantrone ECi: = 232.315: NSC-301379:
"8ig Blue”; NOVANTME®™:; NOVANTRON

Famerican Cyanamid Cxrpany has adogted & Permissicie Sxposura Limit (ACCO PEL)
Tor MITOXANTRCNE 1 of 0.2 xg/m (TWA-8).

Ti1 PHYSICAL #R0PEx::s

MCLECULAR WEIGHT: 337.3 IMPIRICAL FIRMULA:  CpgrzgNals- 25C
{(Mitoxantrone HC1) (Mtoxantrone HCY)

APPEARANCE. AND CCCR: Sterile. dark blue aqueous sdiution: ng ccor.

80ILING POINT: 100eC {water) MELTING POINT: Mot acpiicable

YAPCR PRESSURE: Nct available SPECIFIC GRAVITY: WMot applicable .

VAPCR DENSITY: Mot zvailable PERCENT VCLATILE: -1005 (water)

SCLUBILITY, CRGANIC SCLVENTS: Not applicable
SCLUBILITY, Q.GUECLJS {WATZR): Not applicable
pH: 3.0 - 4.5 |
SATURATION IN AIR (31 YOLUME): Mot available  EVAPCRATION RATE: Not availediz




Supplemental New Drug Apphcanon-Novantrone® 03/1
NDA 19-297 03/18/0123
Immunex Corporation
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:V. riRE AND (FLCSTON SA7ARD DATA
FLASH PQINT: Nct avaiiadie FLAMMAELS LIMITS: Not :vaiizniz
{METHCD: Mct zcpiicsdlz (N/A)) LCWER: N/A UPPE3: M A
AUTOIGNITICN TEMP.: MNot &vailabie

HAZARDCUS CCMBUSTICN PRGOUCTS: Not detarmined: comdustion procucts will vary
with firs cangiticns and oxycen supoly to t“e Tlame. As with other arganic
matarials. ccmbustion may orccuce Cirbon menoxide. ciroen CTCXICE. r‘t—cgen
oxicas. irritating sldenvdes. <stinzs and grzent iC acigs anc.
hydrogen cyznide. Fumes o avcrogen chlorice {HCY) may aiss

ZXPLOSION HAZARECS:
V. REACTIVIIY DAIA

Nct availsble

STABILITY: Stadie CONDITICNS 7O AY0iD: N/iz

PCLYMERIZATICN: Wili not occur CONDITICNS 70 AVOID: N/2

INCCMPATIBLE MATERIALS: Oxicizing zgents. =.9.. nvpechlorite or sermarcznats.

SECCMPOSITICN TEMPERATURE: Not gvzilable; bulk MITOXANTRCNE HC! will cecampose
axothermically &t 250°C.

HAZARDOUS DECCMPOSITICN PRCLUCTS: LﬂlOFTﬂQ aas s 11oefat=d wren cecraf
bleach or ¢3lcium hypochloriza

VI, SUMMARY OF 10XICitY AND HEALIH

SIGNS- AND SYMPTCMS CF QVEREXPOSURE
EYES: May czuse aye irritation.

SKIN:

(h
a
2

pr B
v
-

HAZARD DATA
IN THE WORKPLACE:

g 3 the skin. MITCXANTRONE HC) czn Se atscrhed
n) skin in toxic amounts. ~c::::n::? sxposurs

vemiting, Tcose 3t201. Giarrnes.

&n ‘ncraasad sus:::t'biiizv <0

wnile not irritating

throuch zcraded (brekss
would te sxpectad t0 c3use nauses.
Cecrzasag wnite diced <211 count.

|nl:C-'Cn.

INHALATICN:
exists.

SYRDTCMS Similar T0 those cescribed T
INGESTICN: Althouch not an 2xpectad routs oF cccupaticna’ zx00sure .

MITOXANTRCNE HCY wouid be axgectad t2 e an irritant o ‘”e.fi TrecT.

Althouch Tcw poL=4t1a1 Tor exgosuras in axcess oF
Queraxposura wouid te =xoef::c £to rssult in :i
cr SKIN axposurs. 2

NS GeMERALLY RECCGNIZED AS BEING AGGRAVATED 3Y

None kngwn. In clinical us2 of NOVANTRONE® mitoxantrcore =C1 For trazatment
o7 leukemig and other cancars. the orincipal toxic side 2ffzcT notzd is a
deorassion of the Done marrcw (mve‘osuppress1on) Tnis affsct is saen
ciinicaily as @ Cacrease in white blood cell znd platelet counts (isukepeniz
and thrcmcecytocenia). Cther, acute toxicitiss notsd in ciinical use

MEDICAL CONDITIC ZXPCSLRE :

Centinued. ..
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Ji. SUMMARY GF VOXTCivY AND SEAL.H AAZAKD UATA

Centinued. ..
HESICAL £8 NDI‘ICNS CENEQ#LL( RECCENIZED AS BEING AGGRAVATED 3Y ZXPOSURE’
(continued. . .}:

include rausea and vcmiting, irritation of mucous membranes (mucositis). anc
hair lToss (alcpecia). Mild effzcts on the ne=rt (cardiotoxicity) and Tiver
(ﬂ“Dat“LOX City) are infraquently reportad. A dDlue-graen giscoioration of
the urine ¢ ue to compound excraticn) is also occ asicnally rsoortad. Signs
and symcc:ms such 35 Taver. ‘=-'cue bleeding. inTsciicn. cain. ang cantrsd
nervous svsIam disorders have 3isd teen re"or:ed in clinicsi usa. gQut thess
M3y reviect the under|/1rc diszase Ceing treatad (leukemiz). rither than ce
afTacts cue 10 NOYANTRONE® mitoxantrone HCi traatment.

FRIMARY RCUTE(S) CF CXPOSURE/SMTRY:
innalation oT mists or 32rosols: sve or skin contact. MITOXANTRONE =Ci
may be abscrded through tha zbraded (broken) skin in toxic amounts.
MITOAANTRCNE ECY is poorly zbsorbed afier oral administraticn.

TANCER TNFCRMATICOM:
MITOXANTRCNE HC1 is not listsd by the Naticnal Toxicolegy Program (NT?) z¢
g carcincgen. It nas nOt Deen =va1u ted for carcincgenic cotsntial dv th
Internaticnel Agency vor 2asearch on Cancar (IARC). It is not rsquiated as
a carcincgen Dy the Occuoat1cna1 Satety and Health Administraticn (OSHA).

~ MITCXANTRCNE HC1 was not carcinocenic in either rats cr mice when
acministersg intravencusiy oncs avery 21 days for 2 vears.

REPCRTED HUMAN zFFECTS:
rhcrﬂacolcc1c (drug-ralatsd)
NOVANTRCNE® mitoxantrone “Cl ar

affects notad during clinice! usz of
e discussed atove under "MEDICAL CCNDITICNS

XEPORTED ANIMAL zFFECTS:

Tne rat orzl LDS0 Tor MITOXANTROME KC1 is r2cortad to be 532-721 mg/keg.
MITOXANTRCME is absorced thrcugh the skin. procducing mortaiity at dose
lavels oF 125 ma/kg or 500 mg/kg when applied to abraded retdit and rac
skin, rasgectively. Acministarad &s & neat matarial. MITOXANTRCNE orccucss
significant scular irritaticn. causing sweiling, discharce. and reddening 7
the conjunctiva. and damsge TO the cornes and iris. The damage initiaily
cosarvad oregressed in severity over time. Wasning of the zye immediatziy
arcar exgosurs praventzd much of the damace Trom occurring. Ccuiar
acministration oF a crenaraticn of MITOXANTRONE HC1 st 2 mg/ml-in bufvar
caused cnlv aild reddening oF the conjunctiva. MITOXANTRGME did not causs
darmal sensicization in cuinez pigs (maximizaticn tast) nor was iT-a skin
irritant.

In various studies. median iethai doses in rats and mics administared
intravencus (IV) cosas of MITOXANTRONE have ranged Trom 4.8 £0 12.2 ma/Xke.
wiils the lcwest iethal coses raported in dogs and monkeys follcwing IV
dosing wer2 3.5 and 1.0 mg/kg, respectively. When acdministarzd to mics and
rats by intrzperitoneal (IP) injection. the renorted LD50s have ranged vrom
8.0 to 19.7 ma/ka. Target orqans aifected by single or multipis coses of

Continued...
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YT SUMMARY OF 1OXiCITY AND =EAL: = -AZARU DATA
continueqd. ..

REPCRTEI ANIMAL £7FECTS (continueg...): ‘
the drug inciude the tcne marrcw, lymphoid organs (spleen. thymus, iymon
acdes), gastrointastinal tract. and the kidney: cecraises in circulating rzc
and wnite blood c2lls have aisc Deen saen.

No effects on vertility or r2orcductive performanca wers notzd in rats.
No avidencz of caratogenicity was saen in rats or ratbits at cdoses that wers
stightly zoxic t0 the mothers. ilthough thers was scme gvicencs of sicwes
fat3l kicney development. decr=232d fetal hody weight, and pramaturs
cetivery in pregcnant rabpbifs. Sinc2 pharmacckinetic data indicste that
MITOXANTRCNE HCi1 dces not cress the placanta, these 277aCts wers intarpratad
70 nave teen an afrect secondary to the matarnal toxicity notad.

OTHER:

As would te expectzd with most anti-cancer drugs. MITOXANTRCNE HC1 was
positive in the Ames tast. precucing mutations in bactaria, and has been
shewn to cause ONA damage and chrcmoscmal aberraticns in memmalian c211s in
vifro. Aithougn the mechanism 97 action of MITOXANTRCNE HC1 is not Tulily
uncerstocd. its toxic afvaects <3n be seen to te diractly relatzd to its
therapeutic activity. It is teiieved that MITOXANTRCNE HC1 acts as a
cytotoxic (c211-xi1ling) agent Dy innibiting nucleic acid (RNA and DNA)
svnthesis, rasulting in the cazth of c2lls that ars dividing and growing
(proliterating) as well as thcse that are in rasting (ncn-proiiferative)
stages.

YTt EMERGENCY AND FiRST AID #RCCZUURES

£YES: [Immediately 7lush ayes with plenty of coql, icw-prassure water Tor at
least 20 minutas. Centzct a physician if irritation cccurs.

SKIN: Premptly wash with soap and cool running water. Remove contaminatad
ciothing. Contaminated clothing should be washed before rause.
Centact a physician 7 irritaticn occurs.

INHALATICN: Remove to fresh air. I not br2ithing. give artificial
respiration. [T Drzathing is divficuit. give oxygen. £311 3

physician.

INGESTICN:  Induca vemiting immediately as dirsctad by medical personnel.
Never give anything by mouth to an unconscious gerscn. - Never ingucs
vemiting in 2n unconscious person. Cail a pnysician.
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MSoS Mo 16393-34 DATZ. 10/27/63 s:ce2 I 7 3
NGINEZRING CIMTRCLS: o
Use closea-systam nandling. :Ceratory bench sced or 1CC3t 2xhaust
vantilaticn To ¢ontrol dust ¢r aist.
wCRX PRACTICT COMTRCLS: _ i )
Minimiz2 axcass nandling. X220 container cigsed when not in use. Wash
hands. tacs and =xposed Cody cérts at lunch znd Dreaks. and at and of shits
SCRSONAL PROTZCTICN ECUIPMENT: 4
I7 the 2CL is sxcesCed. we3r :n aporoved. Tuii-vaced. air-surifving
rasoirator NITA nign-2fTiciency carTridges :czquate 1o contral =xposurs. or
2 Tull-faced. suppliisd-air respirater.

3 latex 2xam gigves
Eye protacticn snouid Ze worn.

Tw0 pair of
skin.

shouid be wora TO pravent ccntact with the

LX.

SPiLL CR LeaK PROCZOURES

ST
<

TEPS 70 BE T2KEN IN CASE MATERIAL IS RE
Ng ring discosadle coveralls. ylaSt1C or ¢
. suppiied-air raspirator. i

- A
U

'l ]

-
=
=

ha am

Decontzmingta The spill sit the 3¢
and nousanoid disn getargent,
(sticnt fcaming mey be cbsarved). ine amounts of watar,
bieach uszd to vaiidate this method were arbit
25:1:20. but verizticn on thesz preportions

QY weIiing i i1l with 3

e

:-uUTG stil

[ixTurs oF watsr

3dding bleach unzil fhe blue coler disaccears

dezarcent. and

rariiy set at accrox*mat='v

gccompiisn the

decontaminaticn Jrov1ded the biue color is 21iminatad. Alfsrnatively,

gdeccntamingt2 Wwith 5.5 par;s
watar vor 2ich 1 aart of MITCXANTRCONE HCT.

CAUTICN!

DECCNTAMINATION PRCCZDURES!
ctiveTion the rssicued
2uer Aiih

is compig=zd.
watar.

un i»

iccordance witn
reecamenced.

matarial mav o Tlush

ciicium nypocwncr:ta in 13 paris by weight oF

CALCRINE GAS MAY BE GeNERATED CLRING EITHER GF THESE

2 20 3

aes
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L. S1URAGe AND SANDUING

Maintain Zocd housakasping 3nd perscnal nycizne srocsdurss.

NOVANTRCNE mitoxantrone HC1 CCNCENTRATE FCR INJECTION s‘xculd Se sTorsd at
controlled rocm temperature, 12 - 30°C (5% - 26°F): 00 NOT XEFRIGZRATE CR
FREZZE. NOVANTRCNE has a shei® iife of 2 years frem manutecturs.

X1. SARA SECTION 313 INFORMATION

Mot appiicable.

1. _APPENDTX

The inTormaticn and tatzments hersin ara believed to ge reliabi2 but 3rs not o2
be construed 3s a .varranty or reprasentation for wnich AR 3ssume 1c-a'|
rasponsiDility. User should underzzks sutficient verif icaticn 2nd * es ing o
detarmine the suitability Tor his cwn part1cu1ar gurpose of any informaticn or
sroducts reterred to herain.  NO WARRANTY OF FITMESS F2R A ?.AR?ZCUL;P SURPOSE S
MADE.
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MANI AR MS0S Me.: 213sE.g:

Sugersaces:  317tE-ls
CATE: 7350

IMERGFNCY TILEPHONE: (314) 732.3000

L. FBUCT TTENT T ICST I

PRCCLET waME. MITOXANTRONE HYDRCCHLCRID
‘P-oduct toce: 01248
ANGER!  HIZHLY TOXIC. PSCISCN 8. MAY 23€ FATAL IF AESCREED THROLGH Tre
SKIN.
CAUSES SEVERE IVE IRRITATICN.
MAY CAUSE ZFFECTS CN "'I-‘E 3CNE HARRCW. J(;B.IEV HEART. UYMPHOID
CRGANS (SPLIEN, THYMUS, LYMEH NCDES). § TRAC*. ,-ND LIVER.
CREMTCAL s THESAPELTIC FaMILY: Anthraguingne: Anti-cancor ac

-

3\- ent

L ALACCLS TNGREDTENTS SKD c(70SURE TIMITS

CREMICAL MMD COMMON NAMES  (AS 0. SFCTMMENDED ATRECINC LEVELS
GSEA Ty (D5%2-2

3} ALLC-THA
Mitsxantronz #C1 [70475-82-31 NOT 25T, Not est.  G.2 .gimot
voA-Bihyeroxy-5 2.0 202 £i2- -
nycrexyethy ' laminoJathy? faming™-
9.14-znth~acensd icne ginvérochinride:
Mszantrens HCi: oL 232.318: N¥sC-230°370:

"Big dive’: NOYALTRONE: MOVANTRCN

Arer-can Cyanzmid Comoany 'f‘da 2deQlag 3_Permissid™a txposure Limic (ACCO 3% s
fer MITGANTRCME EC! oF 0.2 wa/md (TWAd) |

i, ==(STUAl “kOPESTIES

o = 2 = - - PR
MOLEDAAR WRIST: 3317 SMPIRICAL T73MULA: (,,“h"ON-!l.- BN

SPUEMRANCE AND JICR:  Tark Bue %o Blue-Dlack. hyrrscemsic, crestal’in

v-ﬂ----l‘
ic QCar.

.
ECILING BOINT: Mot avaiiable HELTTNG S3INT:  2053C (noT charn)
n Tt - eus p TACLTISIN AT X
YEPCR PRESIUEZ: Mot gvarlanie SPECIFIC &RavTyY: -1s

Zontinued. |

Mt - ini: MEDS nzs peen develnzed for bulk MITCHAHTRONE HCY: For ‘nfarmatiae
r_'gla'-u to.fiendling <ne fommulated graduct f.\:u“\:"-.‘nF'.NE mit ma:.z:r::-nc =1
CONCEHTRAIE FOR 1‘LFC CN;'. see MEDS No. 09393,
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SOOI VR E: S AT W Pise 2 o5
e ORYSTTAL SRCPCETER
oAz,
JRPTROBENSITY: Mot zvailadie PERCENT YGLATILE: 183 waTar [Sy wi.i
1CST LD o 1483y
scacgnicrtle, oo :ororom scs—‘c**

wATZR SCLLBILITY: Zparinglv soiudie. -12%.
SH:  3.79 {9.08% saiutien)

SATURATION N AIR {3Y YCULLMES: MNot zvailadie
" ZVAPCRATICN RATE: et available

¥, -1kt AND ECPTESTON HAZARD DAIA

FLASE POINT: Mot
{METHCO: .‘!ece caple M/A); LaWER: ‘I/_-.

AYTSIGNITICON TIM>.: Mot svailadie

311302 FLAMMASLE ' IM[TS:
I

Mot avatlacie
UPEER: WA

FAZARCCUS CCMBUSTICN SRCOUCTS: Mot cetermined: cotbustion pr*quc::. witl vary
with Tirs canditi c.ns and oxycen suedly to "'e flame. As with sther grganic
mETerigis, combustion wild arcdl..ca C3rZen monexide, carben d.«mce. nitrcgen
oxides. irritating: u1denydes ::ne< éNd orzanic acids and. ssnb Y.

wdr.,ge': Cyamce. Fumes oF nyCrogen chicrice (%C1) may alsc .c— zneratsd.

UNUSUAL FIRE & EXPLOSIC HAZARDS: o thermal “azzrds are expected with crude,
semi-"inisced. and/or Vinished MITCXANTRCNS HC. .nexr ar--c:ss .e"(_:eratures'
w11 not exceed Z03C, anc the idig bauc Lime-ro-maximun ~ats o0 3ii 2

states o7 the material is cver 3 yesr &r 302C.

Crude 2nd semr-fi-ished MITCAANTRCNE showed no unpact san
taTperiturs. 'lo imcact nazards dre axpectz=d under normal o

rensecrTation conditicns.

sitivity
an d‘rr‘g se

1. AR ACTTVTTY DATA

' STABILITY: . Izaole CONDITICAS T aAvCID:

PCUMERIZATICN:  Will not cozur CONGITIONS 73 AY0I10:

NFA

H/A

e

TNCTMPATIBLE MATERIALS: Cx1d*Zing 2gents. =.9.. -J..chm--ue If certanganata.

DESCMPOSTTION TEMPERATURE: Decomooses azxothermicaily at 2503C.

HAZAPDIUS CECCMPCSITION PRCOUCTS: Zhiorine "‘cS 's lberatad when degrided with
bleacn c" zlctum hypcchlorize (sze - TY ILL CR LEAK OROCECURES. Selcw) .
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RN IR B Tk e BRLE RN ek Sme i osF g
L SWMRART RTINS -2l e HAZLARD CATA
ey s monnTA e Ay E e mAm A . s ~
SIENS AN SYMPTZMC TR TYESCHROTLAC Ty rEE AP ACE
SRS Causes IEVETZ YWRILETIIN L) the zve wirn SCs3i8le gamege i the
i & we oL Lae

SKIN: While not irsiIitiag Lo the skin. MITOXANTRONE FCi C3n te icsorzed
through 20r3ced «Srakza) skia in oxic amounzs. Aceizentsl axpesura
wCUld S 2xcestad ) ciuse ~ausas. YOMITING. (20Se $t20F. siircne:s.
CeCra3sac Wit dlece <211 count. 2nd incraised susCacTint ity T2
infection,

CIEALATICN:  AtTnough low soteetsa) for 2XCCSiras in exgess of <ne ACCO s<b
S 8XiSTS. averaxposurs wilid Ce 2xpected o rasult in 3367s Eng
SYWDTCMS SM:iar Lo Ihose <Cascrized vor 3XIN zxpasura. aocve.

INGESTION: ~ Althcugh nst en sxcectad reuts 9f sccupaticnal sxcosure,
RITOXANTRONE FCT would Ze axpectad to fa zn irritant 2 the &b tracr.

....................

MEDICAL CONDITICNS GEMERALLY RECIGHIZED AS 3EING 253 YATED 3Y EXPOSLPE:

None knewn.  in clinical uss o7 MITCXANTRGNE < {HCYAMTRONE Y Tor
wreatrent of Tevkemia and otrer cancers, the crincipal toxic sige sfferr
notad is a deorassicn o the Sene marrow (mYeICSuUpCressTon).  This erfect 13
sesn Citaically as a decraacs in white diced c21) and pizzalet counts
(leukcperia and thromoecy-ooenia). Other. sCuta texicities actzg in
clinical use -ncluce nausea ang vemiting, irritaticn ¢ mucous rembrznes
(mcositis}. end hair loss (aicpecia). “ilg effects on the heart
(cardictoxicity) and Tiver {henatatexicity) are invraquently recorted. A
blue-graen discolaraticn of the urine (due <0 coreound 2xcreticnl is alsa
cccasiorally ragortsd.  Ségns 4nd SYmptims such 3s fever, vatigue, dleeging,
invecticn. pain. ind certrsl nervous Sy3tzm disorders have 2150 Seen
reported in ciinical use. cut thece zay refisct the uncer!ving diseise bsing
treited (leukamis). rather than se affects due oo MITOXANTRCNE tTraatment.

PRIMARY RCUTZ(S) CF Z(POSURE/ENTRY:
tve cr skin contact (MITOXANTECNE =C) MY S 20sorted througn “he sbriced
breken) skit “n toxic amcunts): ‘rnalaticn. HITOXANTRONE BZT s coorly
30screed a“tzr aral aaministraticn.

ZAMCER INCCRMATION: :
PITOXANTRIHE I-C) is not “istzd By the Nationa: Toxicolcgy Prigram (NTP) 3%
& carcincgen. If 1as et Seen svaluated “or gargincgenic poteatizl by the
[=ternaticnai igency for Reszarch on Cancer (IARCY. It is f0T ragu§tagd as
3 carcincgen by tre Cccugaticnal 3ataty end Health Admnistration (0SHA).

i sTLdias dcre by Amer-can Cyanamid comeany. AIVCNANTRONE HC? was not
carcincgenic in 2ither laporatory rats Cr micz wion adminisisrad -
ntravencusly onca evary 21 days Tor 2 years.

3EPTRTED JIULMAN ESFECTS:
| *mericzn Cyanzmid Company has not raceived anv rzoerts of adverss affersy
‘0 workers "andiing MITOXANTRCNE HC1. Other 2f7ects notad during clinics)
us@ o7, the arug ere discussed sbove undar "MEDICAL CONDITICNS .. - .

TAnt s mesnd
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L. SUMMARY P VCXTTTY ANG E3d JALERG TATA

antinvec. ..
ve
SEPCRTED ANIMAL 55078
American Cyinamig Compacy has conductsd =
on MITCXANTROAC 03, The rat or:zl LDSQ far
Ce 282-721 mgska. MITOXANTADNE is akso

i
ATCXANTRONE <Ci is reoorted te
~ed thrauch the skin. arccucing

snsive 2nimal foxicior studiss

Tort3. ity 3T Zgse isvels ot 125 mgikg or 500 TG/X3 wnen 3pcites to 3nraced

racdit anc rac skin, reepectively. it alse

aregucas signitieant aculze

Irrititicn. causing swe”ling, discharge. 3nC "zccening of tne conjunctiva.
ing damage to Lre Corne3 ind iris. The camege imilally ssservec pregrassen
N 3averity over time. Wasming of the eve immediately :far 2xXesures

gravertad Tuch ¢ the damage {rom occurrng.

“culer aomnistration of 3§

greparztion of MITOXANTRGME ECT &t 2 mg/ml W Cuiver caused aniv Tiid
reddening of tae cenjunctiva. MITOXANTRCME €10 not cause dermal

sensitization in cu-nea pigs (maximizaticn ¢

In varicus stidies, tedian lethal dosss in
tncravenous {1v.) <osas of MITOXANTRONE nave

8ST) nOr 'was 1t 3 skin ‘r~itant.

rats anq mice a.’."nin‘is‘.:aredv
£angeg irem .8 e 12.2 mg/kg.

#hile the lcwest lethal coses resorted in acgs ard Tonkeys “dllowing iv,

casing were 0.5 and 1.0 1g/<g. respecti veiyv.

shen zoministe~2d ts Twice ang

~ats By “ntraceritcaeal {(ip.} injection. the ~zcortad L3ECs have ~znged frem
8.C T¢ 19.7 mg/kg. Tarcet organs affectes oy swngla ¢r multigle coses of
e drug include the bore marrow. lympnoid Organs {spizen, inymus. lymph
acces), castrointastinal tract. and the cidney: dec-sisss in Zirculating rzd

&nd white biced cells aave alsc teen seen.

No effects cn Tertility or recroductsive pertarmance were rotsd in rzts.
Mo evicence O teratogenicity was seen ia racs or radbits it doses tazg were
slightly toxizc to the cothers. 2ithough there was some evicdencs of sloweg
2231 Kicrey development, decressad fetal tcdy weignt. and cramatura

Celivery in przgnant rabbits. Since pnarmacckinetic cats indicate that

MITOXATRCNE HCI Co2s not cross the piacentsz,

Llese 2fVects were intarpretag

L0 have Ssen an efT2Ct sscendary to the matarnzl toxicity ncted.

OTHER:

As wouid be 2xpectes with aust anti-cancar ¢rugs. MITCXANTRGNE FCl was
£ositive in the Ames test. procucing mutatisns in bacteria, ind 13s heen
shown o Caus2 ONA damage and chromoseme! azerraticns in mammziian calls

in 4izc.  Althouch the mechanisa of acticn of ALTCXANTRGNE =0 is nct fuiiy
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9/32 - 10/34

9773 - 6/82

EMPLOYMENT
Sr. Manager
Environmental

Health & Safety
10/88 - preseat

Safety Engineer

2/36 - 10/88

Consultant

11/84 - 2736

Loss Control
Representative
9/81 - 12/82

James (Jeff) Palmer
611 West Halladay Street
Seattle, Washington 98119-2528
(206) 283 - 5260

Masters of Science in Public Health; Industrial Hygiene and Safety
Management. Completed graduate course work - degres pending thesis,
Universiry of Washington, Seartle, Washington

Bachelor of Science; Environrnental Health,
University of Washington, Searde, Washington

Immunex Corporation
Seattle, Washington

Manage all aspects of an environmenml compliance and employee safety
program for a biotechnology - pharmaceudcal company. Responsible for
developing and implementing corporate occupadonal safety and
environmental protecdon programs to ensure compliance with federal, state
and local regulatons. Health & safety program includes radiadon
protecdon, biological and chemical safety. Environmenal programs inciude
hazardous chemical and radicactdve waste handling and disposal.
Additonal responsibilides include the coordinadon of emergency planning
and loss prevendon acdvides.

Intel Corporation

Portland, Oregon

Manage the Safety program for semiconductor research and development
facility. Evaluate and approve new manufacturing equipment, facility
design, chemicals and operating procedures. Implement and coordinate
emergency response teams, safety committees and training.

Self-employed Consultant

Portland, Oregon

Assessed safery program requirements and prepared special reports
including: incident and accident analysis; personal protectdon policies:
emergency response policies and procedures; computer applicadons.

C.G. Aetna Insurance Company -
Seattle, Washington

Conducted field surveys and developed risk assessment reports for small to
medium size companies. Analyzed hazards and provided clients with
recommendations to conmol hazards and reduce loss potendal.
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EDUCATION:

EXPERIENCE:

-

YARK W. GAUTHIER
3207 23rd Avenue W,
Searde. Washington 98199
Work: (206) 3894066
Home: (206) 285-3944

Northeastern Ilinois University. Chicago. IL
B.S. degree in Biology

December 1982

3.46/5.0 GPA

Ferris State Coilege. Big Rapids. MI

A.A.S. degres in Industnal Chemisuy Tachnolovv
May 1974

2.74/4.0 GPA

November [995 - present, Senior Manager, Regulatory Asfairs.
Responsibilites include: soliciting, comoiling, reviewing and submitting
new INDs, amendments to INDs, originai NDas. suppliements and
amendments to NDAs and other registration applications that are complete
and in compliance with regulations and other regulatory requirements:
maintain active INDs and approved NDA and ELA.IPL-\S provide
regulatory advice to corporate project teams: develop and maintain two-way
commuaication system with the FDA to assure rapid approval of
submissions. VIanavcment responsibility for one Rezulzuorv Affairs
Associate mcludmc trmnme. development, empowerment and guidancs on
assignments.
U e e - v

2 - Nov Regulatory Manager, Woridwide
Pharmaceutical Regulatory Affairs.” Responsibilites include: soliciting,
compiling, reviewing and’ submitting new INDs, [INDs. amendments t t
INDs, original NDAs, [PRDs, supplements and amendments 0 NDAs and
other registration appiications that are complete and in compliance with
regulations and other regulatory requirements: maintain active INDs and
:xpprovcd NDA and ELA/PL.-\s provide regulatory advice to corporate
project teams: develop and maintain two-way communicarion system with
the FDA 10 assure rapid approval of submissions.

Manufacturing Divisi 0j v

QOcrober 1986 - Decamber 1991, Pharmaceutical Manufacturing Professional
I, Manuracturing Project & Regulatory Mgmt. Responsibilities include:
coordination of the CM & C section of new NDA's, NADA's, ELA's,
PLA's. IPRD's, supplemental applications, responses to FDA inquiries:
manage the Corporate New Product Register system; represent the
Manuracturing Division on Corporate Project Teams: manage
Manufacturing Project teams to approve and implement new and revised
products trom the development stage through manufacture and release of the
first lot; interact frequendy with all levels of personne! throughout the
company on issues relating to the development, approval and introduction
of new and revised products.
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Mark W. Gauthier
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OTHER:

fn) { g i \4
e
September 1985 - Qctober 1986, Biochemistry Assistant, Productdon and

Distribution. Responsibilities: production planmnv and scheduling;
development and stability testing of products; adherencs 1o SOP's and
<GMP's: purification of leukotrienes: iodination of peptides.

e 4 wav, Sk

m;JQBLS_qp_qmj&r_LQ&;_ Analydcal Chemist, Research Analvtical

Group, Separauons Dept. HPLC. TLC and GC method development; pH
stability studies; enantiomer separations: HPLC quantitation of bxolosucmlv
active materials in plasma.

Mav 1974 - Jupe 983, Technician I, 1974 - 1976; Technician III. 1976 -
1979; Biologist, 1979 - 1983. Respoasibilities: development of RLA's. in
vitro assays and in vivo models for contragestation and benign prostatic
hvperplasia projects: enzyme purification; ‘oral and written preseatations:
analysis of dara.

Thae experiencs acquired after 21 years in the pharmaceutical industry has
bean multifaceted. My background includes biological research. analytcal
support. development and support of marketed products, preparation of
regulatory documents for domestic and international registration of new and -
revised products and project management. While performing the usual
aspects required for these functions, [ have developed excellent
communication skills. In my present position, it is essential that one have

the ability to handle numerous projects at the same time and to be flexible to
re-orioritize as nesded to mest corporate objectives. [ am very adaprable and
work well with minimal supervision.
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B. PHARMACOLOGIC CLASS, SCIENTIFIC RATIONALE,
INTENDED USE AND POTENTIAL CLINICAL BENEFITS

B.1 PHARMACOLOGIC CLASS

Mitoxantrone, known also as dihydroxyanthmce'xiedione dihydrochloride (DHAD),
is a synthetic anthracenedione antineoplastic agent derived from the anthraquinone
dye ametandrone. Mitoxantrone is structurally similar to the anthracyélinés
doxorubicin and daunorubicin, having a planar polycyclic aromatic ring structure.
It is a hygroscopic, blue-black crystalline solid, with a molecular weight equal to
517.4 Daltons. Mitoxantrone is an anti-neoplastic agent that exerts its cytotoxic
effects by intercalating deoxyribonucleic acid (DNA) by a hydrogen-bonding
mechanism. The compound causes DNA-protein crosslinks and DNA-protein
double- and single-stranded breaks. Mitoxantrone also exerts its cytotoxic activity
by interfering with ribonucleic acid (RNA) molecules in the cell nucleus and by
inhibiting topoisomerase II enzymatic activity (Faulds 1991).

The pharmacokinetic profile of mitoxantrone is well established. Mitoxantrone
exhibits triexponential pharmacokinetics, with rapid initial (ct) distribution phase,
an intermediate () distribution phase, and a much slower () elimination phase
(Ehninger 1990). Autopsy studies in humans have shown extensive dose-related
distribution into most tissues apart from the central nervous system (Stewart 1986).
Mitoxantrone has a large volume of distribution (10004000 L) indicating that much
of the drug is sequestered in tissues. For the most part, mitoxantrone is
metabolized by the liver and eliminated in the bile. Renal clearance accounts for
less than 10% of the total clearance of mitoxantrone. Details on the structure,
mechanism of action, pharmacology, and pharmacokinetic parameters of this agent
were included in the original NDA submission # 19-297.

B.2 SCIENTIFIC RATIONALE -

In 1987, mitoxantrone was approved by the Food and Drug Administration (FDA)

for the therapy of acute non-lymphocytic leukemia in adults. The scientific rationale
for investigating mitoxantrone for the palliative treatment of patients with hormone- * :
refractory prostate cancer (HRPC) is supported by its known antitumor activity in
several malignancies and its favorable safety profile, even in older patients.
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Prostate cancer is the most common cancer in men and the.second leading cause of
death due to cancer in men. The American Cancer Society estimates that about
317,000 men will be diagnosed with prostate cancer during 1996 and about 41,000
" will die from the disease this year (Parker, 1996). The principal form of systemic
therapy for prostate cancer is endocrine manipulation aimed at androgen ablation.
The majority of patients treated with hormone therapy eventually experience
disease progression due to the devclbpment of resistance to endocrine manipuiation.
The median duration of response from the beginning of hormone therapy to
progression is approximately 3.5 years. The outcome of patients with HRPC is
bleak due to rapid disease progression, poor performance status, and decreased
quality of life (QOL). Patients with HRPC generally have bone pain due to diffuse
skeletal metastases, dysuria, edema, fatigue, anorexia, depression, and weight loss.
The median time to death of patients with HRPC is six to twelve months.

Currently, there is no cure for HRPC. The principal objective of current therapies
is symptom palliation. Because prostate cancer occurs more frequently in older
patients, usually over 60 years old, co-morbid conditions compromise the use of
potentially effective but possibly toxic therapy. An agent must be effective and well
tolerated in order to be clinically beneficial in this older patient population.

In Phase I and II trials, mitoxantrone has demonstrated substantial antitumor
activity in a variety of malignancies including leukemia, lymphoma, breast cancer,
and ovarian cancer. The safety profile of mitoxantrone has been found to be
favorable when given at a dose averaging 12 mg/m? every three weeks, and its
primary toxicity is neutropenia. At doses up to 28 mg/m? given every 3-4 weeks,
dose-limiting toxicity is myelosuppression.

In the 1980s, Phase 1 and II studies were conducted to evaluate mitoxantrone given

at various doses and schedules in HRPC. In these early trials, approximately 290 )
patients were reported to have received mitoxantrone alone or in combination with
other cytotoxics. Overall, these trials confirmed that mitoxantrone has a favorable
safety profile in this patient population and demonstrated a palliative benefit in 25 to
50% of patients with éymptomatic disease. A Canadian Phase III, open-label,
prednisone-controlled trial (CCI-NOV 22) was conducted in 161 subjects with

HRPC using pain control as the primary endpoint for response. This pivotal trial
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showed that. compared to single agent prednisone, the combination of mitoxantrone
plus prednisone resulted in a significantly higher palliative.response rate (29% vs.
12%, p = 0.011), a significantly longer duration of palliative response (median 229
days vs. 53 days, p = 0.0001), and a significantly longer time to disease
'progression (median 301 days vs. 132.5 days, p = 0.0001). These benefits were
achieved with relatively low toxicity and had an,overall positive effect on QOL.

. The favorable effect of mitoxantrone on pain reduction and improvement of QOL
was confirmed in a recent Phase III trial conducted in the U.S. by the Cancer and
Leukemia Group B in 242 subjects with HRPC Study 9182).

B.3 INTENDED USE

Mitoxantrone in combination with corticosteroids is indicated as initial
chemotherapy for treatment of patients with prostate cancer after failure of primary
hormonal therapy.

B.4 POTENTIAL CLINICAL BENEFIT

Two Phase III trials investigating mitoxantrone in combination with corticosteroids
and the published reports of Phase I and II studies have shown that mitoxantrone
provides substantial pain palliation in approximately 25 to 50% of patients with
symptomatic HRPC. The Phase Il pivotal trial CCI-NOV 22 has shown that the
duration of palliative response is significantly longer than that achieved with
prednisone alone. Decreased pain resulted in a decrease in analgesic use and a
corresponding improvement in QOL measures in the two Phase II trials. These
favorable responses led to an overall improvement in patient well-being. These
results were obtained with relatively low toxicity and with no reports of unusual

adverse events.
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E. CLINICAL DATA SUMMARY

E.1 SUMMARY OF PIVOTAL TRIAL CCI-NOV 22 IN HRPC

Study CCI-NOV 22 was activated in Septernber 1990 and closed to enrollment in

April 1994. Tt was chaired by Ian Tannock, M. D Ph.D., filed with the Canadian
Health Protection Branch, and sponsored by In October 1995 the
study database was transferred from to Immunex Corb. and the
final clinical/statistical report was prepared.

The objective of the study was to compare the effectiveness of mitoxantrone plus
low-dose prednisone to that of low-dose prednisone alone in providing relief of
pain for subjects with symptomatic metastatic prostate cancer following failure of
hormonal therapy. The study evaluated mitoxantrone, a marketed drug, in an
investigational setting of HRPC. The study was designed to reflect typical
oncology practice. It was conducted nationwide at 11 Canadian sites involving
academic centers as well as community hospitals. It was open-labeled, and-enrolled
subjects with no limitation with respect to age or prior medical history. Because it
was estimated that only 10 to 20% of subjects would respond to the treatment
administered in the control arm, i.e., low-dose prednisone alone, the protocol
permitted crossover to receive mitoxantrone.

E.l.a  Study Objectives, Design, and Endpoints

The primary objective of the study was to assess improvement in pain as defined by
a six-point pain scale, the present pain intensity (PPI) scale, without an increase in
analgesic score and no evidence of disease progression.

The secondary objectives of the study were to compare the two randomized groups -
in terms of duration of response and survival, improvement in QOL, and disease
response by National Prostate Cancer Project (NPCP) criteria.

This was a multiccnteg,"ﬁrospective, open-label, randomized Phase III study with
stratification zfécording to baseline Eastern Cooperative Oncology Group (ECOG)
performance status. Subjects with chemotherapy-naive HRPC were eligible if they
had symptoms that could not be relieved by loco-regional therapy.
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Subjects were randomized (central randomization) to receive mitoxantrone plus
prednisone (M+P) or prednisone alone (P). All subjects received prednisone 5 mg
orally (po) twice daily (BID) until death or serious toxicity occurred. Subjects
randomized to the M+P arm also received mitoxantrone 12 mg/m? by intravenous
(IV) push every 3 weeks. Mitoxantrone dose was increased or decreased by 2
mg/m? on the basis of nadir blood cell counts in the preceding cycle. Subjects in
the M+P group achieving a palliativé' response continued on prednisone alone when
they had reached the mitoxantrone cumulative dose of 140 mg/m?. If disease
progression occurred after stopping mitoxantrone, treatment could be restarted if a
multigated acquisition (MUGA) scan or echocardiogram showed a normal left
ventricular ejection fraction (LVEF). Subjects randomized to the P arm crossed
over to receive mitoxantrone at the time of disease progression or could be crossed
over if their disease was stable after six weeks of therapy.

All randomized subjects were evaluated for response based on the following
prospectively defined endpoints that were considered indicative of a meaningful
clinical benefit:

» A 2-point improvement in the 6-point PP scale that was not accompanied by an
increase in analgesic score and that was maintained for two successive visits
three weeks apart. Subjects who had mild pain (1+) at baseline were to have
complete relief of pain. The self-assessed PPI scale used consisted of the
following six terms: no pain (0), mild pain (1+), discomforting pain (2+),
distressing pain (3+), horrible pain (4+), and excruciating pain (5+).

» Time to disease progression (for responders only) that was measured from the
date of first treatment with prednisone alone or prednisone plus mitoxantrone
until evidence of progression defined by the occurrence of any of the following:
increase in PPI by > 1 point for 2 consecutive cycles, increase in analgesic
score by > 25%, and/or administration of palliative radiation therapy.

* Duration of survival. '

Subjects recorded in a subject diary the name, strength, and number of analgesics
for each day in the cycle. The daily analgesic score was calculated using a
numerical scale. Each standard dose of non-narcotic analgesics was scored as 1.
Each dose of oral narcotics was scored as 2. Each dose of parenteral narcotics was

35



* Supplemental New Drug A llcatlon-\lovantrone® 5
NDA 19.297 g APP : , 02/01/057

Immunex Corporation

scored as 4. Analgesic scores were summed for the last 7 days of each cycle and
then averaged for one day to provide an estimate of the daily analgesic score.

The effect of thcrapy on QOL was evaluated in both arms using assessments that
were self-administered by subjects during clinic VlSltS The following QOL
instruments were used:

* EORTC QOL Questionnaire (EORTC - Q30C), consisting of 30 itemns grouped
into 5 subscales that addressed symptoms and physical activity, functional
activity, psychosocial interaction, overall physical assessment, and global
QOL.

+  Specific Prostate Module, an 11-item module including questions about pain
and possible side effects from analgesic medication.

* A series of 9 linear analog self-assessment (LASA) scales evaluating various
aspects of QOL.

E.1.b Subject Characteristics

A total of 161 subjects were enrolled in this study; 80 subjects were randomized to
the M+P arm and 81 subjects were randomized to the P arm. Forty-eight subjects
(59%) randomized to the P arm subsequently crossed over to receive mitoxantrone.
Thus, a total of 128 subjects were treated with mitoxantrone in this study.

The two groups were similar with respect to baseline demographic characteristics.
Median age was 67 years for both groups. Distribution of ECOG performance
status scores was similar in the two treatment groups. Approximately 37% of
subjects in each treatment group had an ECOG performance status of 2 or 3. All
subjects had failed prior hormonal therapy. Similar numbers of subjects from both
groups had metastases to bone, lymph nodes, viscera, and other sites. There was _ -
no difference in baseline prostate specific antigen (PSA) levels between the two
groups. The baseline PPI scores were comparable between the two treatment
groups with a median PPI score of 2 (range O - 4) in the two groups. The median
baseline analgesic score was 17.7 in the M+P group and 14 in the P group. Median
baseline scores for all QOL measures were comparable in both groups.
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E.l.c Efficacy Summary

Palljative response (prior to crossover
A palliative response, defined as a 2-point decrease in PPI without increase in

" analgesic score that was maintained for 2 consecutive cycles, was achieved in 23
subjects (29%) in the M+P group and 10 subjegts (12%) in the P group
(p = 0.011). The median times from study entry to achieving a peilliative response
were 65 days for the M+P group and 73.5 days for the P group.

ime to disease progression (re ders on]y
The Kaplan-Meier estimates of the median time to disease progression, defined as
the time from the date of first treatment to the date of the assessment of progression,
were 301 days in the M+P group and 132.5 days in the P group (p = 0.0001).

Duration of palliatjve réspgn,sg (responders only)

The Kaplan-Meier estimates of the median duration of fesponse, defined as the time
from the date of achieving a response (a 2-point decrease in PPI without increase in
analgesic score that was maintained for 2 consecutive cycles) to the date of the
assessment of progression, were 229 days in the M+P group and 53 days in the P
group (p=0.0001).

Overall palliative bepefit

To assess overall palliative benefit, a second criterion of response was defined
prospectively as a decrease in analgesic score of at least 50% from baseline without
an increase in PPI at any time. Seven subjects in each group responded based on
this second criterion. Thus, 30 subjects (37.5%) in the M+P group and 17 subjects
(21%) in the P group satisfied either the primary or secondary criteria for palliative
response, demonstrating a nearly double palliative response rate with M+P
administration (p = 0.025).

hanges in evel
Data on serial PSA concentrations were available in 83% of the subjects. A
decrease of > 75% in PSA levels from baseline was achieved in 27% of subjects in
the M+P group and 1’;1-% of subjects in the P group.(p =0.077).
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Efficacy after crossover

Of the 48 subjects in the P group who crossed over 1o recejve mitoxantrone, 9
(19%) demonstrated a palliative response as defined by the primary criterion of
response (a 2-point decrease in PPI score without increase in analgesic score that
‘was maintained for 2 consecutive cycles).

Effect itoxantrone dose on palliative e (M+ u v

The 80 subjects in the M+P group received a median cumulative dose of
mitoxantrone of 73 mg/m2 (range 12 - 212 mg/m?). The median individual dose
administered was 12 mg/m? (range 2 - 18 mg/m?). There was no significant
difference in palliative response rates on the basis of the dose of mitoxantrone
administered. There was a trend toward longer time to progression and duration of
palliative response is subjects receiving higher mitoxantrone dose (>_14 mg/m?).

Effect of treatment on QOL

Subjects randomized to the M+P group had greater improvement in scores than
subjects randomized to the P group for the following LASA scales: pain, physical
activity, fatigue, appetite, mood, and overall well-being. Changes in LASA results
were comparable in the two groups for the following scales: constipation, family
relationships, and passing urine. Subjects randomized to the M+P group had
consistently better scores than subjects randomized to the P group for all five
domains evaluated by the EORTC-Q30C questionnaire (symptoms and physical
assessment, functional activity, psycho social effect, overall physical activity, and
overall QOL) and the Prostate Module.

Survival

Median time to death was similar for the two groups, as would be expected in a
study that included crossover between groups. The Kaplan-Meier estimates of the
median time to death were 338.5 days for the 80 subjects randomized to the M+P
group and 324 days for the 81 subjects randomized to the P group (p = 0.2324).

The Kaplan-Meier estimates of median time to death were significantly longer for
subjects in the M+P group (338.5 days) than for subjects in the P group (145 days)
when subjects randoni'ized to the P group who subsequently crossed over are
excluded (p = 0.0086).
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E.1.d Safety Summary

Deaths

Five subjects in the group randomized to M+P died while on study or within 30
c{ays of the last dose of mitoxantrone: one subject died of pneumonia and four
subjects died of malignant disease. Six subjects randomized to the P group and who
subsequently crossed over died within 30 days of the last dose of mitoxantrone.

All six subjects died of malignant disease.

Withdrawals

In the group randomized to M+P, 47 subjects withdrew due to progression, 11 due
to adverse events, 6 died, 4 withdrew due to other reasons, and 2 refused further
treatment. In the group randomized to P, 57 subjects withdrew due to progression,
8 for other reasons, 6 died, 3 refused further treatment, 3 withdrew due to protocol
violations and 1 withdrew due to adverse event.

Serjous adverse events (SAEs)

In total, 36 subjects experienced 43 SAEs during the course of the study. The 43
SAEs were reported in the two groups as follows: 21 SAEs in the M+P group and
22 SAEs in the P group (15 prior to crossover and 7 after crossover). The most
frequently reported SAE was death. The second most frequently reported SAE was
infection.

dverse eve rid Health QOrganizati radin
No Grade 3 or 4 adverse events occurred in 2 5% of subjects in either group.
Events of any grade occurring in 10% or more of subjects randomized to the M+P
group were nausea (61%), fatigue (31%), alopecia (29%), anorexia (25%),
constipation (16%), and dyspnea (10%). Events of any grade occurring in 10% or
more of subjects randomized to the P group were nausea (35%), coastipation
(16%), and fatigue (10%).

Cardiotoxicity _

Seven of 128 subjects (5%) treated with mitoxantrone experienced a cardiac event,
which was defined as aﬁy asymptomatic decrease in LVEF below normal, a
congestive heart failure (CHF), or any myocardial ischemia. Three subjects had
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svmptoms of CHF. The curnulative dose of mitoxantrone received by these seven
subjects ranged from 48 mg/m? to 212 mg/m2.

Laboratorv toxicity (Natjonal Cancer Institute n Toxicitv Criteria
Grade 3/4 laboratory toxicities occurring in 2 3% of subjects randomized to the

. M+P group consisted of neutropenia (81% of subjects) leukopenia (75%), elevated
alkaline phosphatase (30%), elevated lactic dehydrogenase (LDH) (14%), and
hyperglycemia (6%). Grade 3/4 laboratory toxicities occurring in 2 5% of subjects
randomized to the P group (excluding data after crossover) consisted of elevated
alkaline phosphatase (34% of subjects), elevated LDH (18%), and hyperglycemia
(10%).

E.l.e Discussion and Conclusions

The rate of palliative response was significantly higher in the M+P arm than in the P
arm (29% vs. 12%, p = 0.011). Median time to disease progression was
significantly longer in the M+P arm than in the P arm (301 vs. 132.5 days,

p = 0.0001). The median duration of palliative response was significantly longer
in the M+P arm than in the P arm (229 days vs. 53 days, p = 0.0001). Median
time to death for all subjects was comparablc in the two arms (338.5 days vs. 324
days for the M+P and P groups respectively, p = 0.2324), not unexpected in a
crossover study. When subjects randomized to the P group who subsequently
crossed over were excluded from survival analyses, there was a 6-month increase
in median survival for subjects in the M+P group (p = 0.0086).

The evaluation of overall palliative benefit was also in favor of the M+P arm:
37.5% of subjects randomized to M+P achieved an overall palliative benefit
compared to 21% of subjects randomized to P only (p = 0.025), demonstrating a
near doubling of the palliative response achieved with mitoxantrone.

There was a trend favoring mitoxantrone for a clinically meaningful decrease in
PSA levels (2 75% decline). This was achieved in 27% of subjects randomized to

the M+P arm comparcd"io 14% of subjects randomized to the P arm (p = 0.077).

Nine of the 48 subjects (19%) randomized to the P arm who crossed over to receive
mitoxantrone achieved a palliative response indicating that mitoxantrone activity is

40



"Supplemental New Drug Application-No ®
NDA 19-297 g PP i' vantrone 02/01/062

Immunex Corporation
not compromised by prior corticosteroid therapy. Median time to disease
progression for the non-responders was 70 days for the M+P group and 54 days
for the P group (p = 0.0116), indicating that failure to respond to mitoxantrone
therapy does not worsen subsequent outcome.

The effect of therapy on QOL is more difficult torevaluate due to the complexity of
the tools used and the multiple comparisons needed to assess the results.
Following therapy, there were changéé' in QOL measures in both arms in varying
directions. When evaluating the best score (most beneficial to patients) for each
domain at any time during follow up, there was a consistent trend toward better
results achieved in the M+P arm compared to the P arm. These scores were
substantially better in the M+P group when QOL measures evaluating disease-
related symptoms were assessed, but were less discriminative when evaluating
global QOL measures.

When Study CCI-NOV 22 was conducted, the safety profile of mitoxantrone had
been well established in previously reported Phase I-III trials and from the clinical
experience gained since drug approval. This study did not reveal previously
unreported adverse events. Most of the adverse events that occurred were of Grade
1 or 2 intensity; there were no adverse events of Grade 3 or 4 intensity that occurred
in = 5% of patients in either group. The SAEs that occurred were not unusual for
this patient population. There were reports of cardiac events in 5% of subjects
treated with mitoxantrone (M+P arm and P arm after crossover). Some of these
events occurred in patients who had a prior history of cardiac disease. Only three
of these subjects developed CHF, the most serious cardiac complication of
mitoxantrone. This incidence is comparable to the clinical experience with
mitoxantrone. Grade 3 or 4 myelosuppression was the most frequent laboratory
toxicity occurring in subjects who received mitoxantrone, a result Vcomparable 1o
that reported with this agent in clinical experience.

In conclusion, Study CCI- NOV 22 demonstrated that mitoxantrone plus -
prednisone is a safe and effective treatment for patients with HRPC. Mitoxantrone
doubled the palliative response rate achieved with prednisone alone and

significantly increasedtime to progression and duration of palliative response. This

was achieved without significant toxicity in most patients and was associated with
improved QOL in many patients. ‘ '
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E.2 OTHER INFORMATION ON MITOXANTRONE IN HRPC

E.2.a Summary of a Phase III U.S. Trial: Study 9182

Study 9182 was activated in October 1992 and closed to enrollment in
September 1995. It was chaired by Philip W. Kantoff, M.D. and conducted under
an IND granted - " Tt was sponsored initially by Lederle
Oncology and then by Immunex Corp. In February 1996 the study database was
transferred from to Immunex and a clinical/statistical report was prepared.
Because the study had recently closed to enrollment, follow-up information was not
available for some subjects.

The aim of the study was to compare the effectiveness of mitoxantrone plus
hydrocortisone (M+H) to that of hydrocortisone alone (H) in subjects with
metastatic prostate cancer following failure of hormonal therapy. The study
evaluated mitoxantrone, a marketed drug, in an investigational setting of HRPC.
The study was designed to reflect typical oncology practice. It was conducted
groupwide by involved academic centers as well as affiliate hospitals,
was open-labeled, and enrolled subjects with no limitation with respect to age or
medical history. Because evaluation of survival was the primary endpoint of the
study, the protocol did not permit crossover between treatments. It did allow the
administration of further chemotherapy in the event of disease progression
following administration of study drugs.

E.2.a.1 Study Objectives, Design, and Endpoints

The primary objective of the study was to compare the survival of subjects with
metastatic HRPC treated with M+H to a control group treated with (H).

The secondary objective of the study was to compare the impact of M+H and H —
alone on QOL as assessed by questionnaires measuring physical functioning and

cancer-related symptoms.

This was a randomized, open-label, groupwide, Phase I study with stratification
based on oerformance status (0-1 vs. 2), disedse status (measurable vs.
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evaluable), and number of prior endocrine manipulations (1 vs. 2 2). Subjects
were eligible if they had locally advanced or metastatic prostate cancer, had failed
prior hormonal therapy, were previously untreated with chemotherapy for their
prostate cancer, and had disease progression as demonstrated by clinical signs or
éymptoms, worsening imaging tests, and/or isolated rise in PSA levels.
In the H arm, subjects were administered 40 mg oral hydrocortisone daily. In the
M+H arm, subjects were administered 14 mg/m2 mitoxantrone IV every-21 days
plus 40 mg oral hydrocortisone daily. The dose of mitoxantrone could be
decreased by 25% or 50% based on nadir blood cell counts in previous cycles.
Hydrocortisone was to be continued until death or serious toxicity occurred. The
maximum cumulative mitoxantrone dose allowed was 160 mg/m2. Crossover
between treatments was not allowed, but additional cytotoxic therapy was permitted

upon disease progression.

All subjects were evaluated for the following prospectively defined endpoints:
* Duration of survival.

» Response rates using NPCP criteria.

« Effect of therapy on PSA levels.

« Effect of therapy on analgesic use.

The effect of therapy on QOL was evaluated in both arms using assessments

conducted during clinic visits (first assessment) or by phone (subsequent

assessments). The following validated QOL instruments were used:

»  The Functional Living Index - Cancer (FLIC), a 22-item cancer-specific
questionnaire.

+  The Symptom Distress Scale (SDS), a 13-item instrument developed to
evaluate general symptoms in oncology patients.

* A sexual and urological functioning scale.

» A functional limitation scale.

« A scale evaluating the effect of pain on daily activity, a 7-item questionnaire o
aimed at evaluating the effect of pain on mood, relationship, walking ability,
sleep, work, and ef;joyrnent of life.

’
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E.2.a.2 Subject Characteristics

A total of 242 subjects were enrolled at 62 sites; 119 subjects in the M+H
arm and 123 subjects in the H arm. The two treatment groups had similar baseline
'demographic characteristics. Median age was 72 years in both groups.
Distribution of performance status scores was similar in the two treatment
groups, with 86% of subjects in the M+H arm and 89% of subjects in the H arm
presenting with a performance status of 0 or 1. All subjects had failed prior
hormonal therapy. Similar numbers of subjects from both groups had metastases to
bone, lymph nodes, viscera, and other sites. Approximately 30% of subjects in
each group had measurable disease. There was no difference in baseline PSA
levels between the two groups. No analgesics were used at study entry in 37% of
subjects in the M+H arm and in 39% of subjects in the H arm. Median baseline
scores for all QOL measures were comparable in both treatment groups.

E.2.a.3 Efficacy Summary

urviva
At the time of database transfer, 58 subjects (49%) in the M+H group and 68
subjects (55%) in the H group were alive. The median time to death, estimated by
the method of Kaplan-Meier, was 334 days for the M+H group and 359 days for
the H group (p = 0.3298).

Disease response and ion after re e

Using the NPCP criteria to define meaningful clinical response, a higher percentage
of subjects randomized to the M+H group achieved a partial response (PR) or stable
disease (SD) than in subjects randomized to the H group (54% vs. 47%,
respectively). When only subjects with available data were assessed, 65 of 100
(65%) subjects in the M+H group and 57 of 105 (54%) subjects in the H group
achieved a partial response or stable disease.

Based on the available data, 35 of the 65 subjects (54%) who achieved a PR or SD
in the M+H group subsequently prbgrcssed compared to 40 of 57 subjects (70%)
who achieved PR or'SD in the H group and then progressed (p = 0.064). For all
subjects enrolled, the Kaplan-Meier estimated median time to disease progression
was 218 days in the M+H group and 122 days in the H group (p = 0.0654).
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Effect on analgesic use

There was a trend toward reduced analgesic use over time in the M+H group
compared to the H group.

ect on PSA level "
Serial PSA levels were reported for 201 subjects (83%). Significantly more
subjects had a decrease in PSA levels of > 50% from baseline in the M+H group
than in the H group, 31% versus 17% (p = 0.023). A decrease in PSA levels of
> 75% occurred in 14% of subjects in the M+H group and 7% of subjects in the H
group (p=0.112).

Effect on QOL

Of the five instruments evaluating various aspects of QOL used in the study, two
FLIC questions, two SDS questions, and the Impact of Pain scale were identified
retrospectively as indicative of an effect of pain on QOL and were analyzed. There
was a trend toward more improvement over time in pain-related QOL measures in
the M+H group than in the H group. This trend was more evident if the subset of
subjects using analgesics at baseline was evaluated separately.

E.2.a.4 Safety Summary

Deaths

A total of 116 deaths have been reported: 61 deaths (51% of subjects) in the M+H
group and 55 deaths (45% of subjects) in the H group. Causes of death were
comparable in the two groups. Except for disease progression, there was no single
cause of death that accounted for more than 5% of deaths in either group.

Withdrawals .
Reasons for withdrawals were reported for 174 subjects. In the M+H group, 58

subjects withdrew due to progressive disease, 13 due to adverse events, 3 due to
death, 2 due to patient refusal, and 5 due to other reasons. In the H group, 79
subjects withdrew due to progressive disease, 3 due to patient refusal, 2 due to
death, 1 due to an adverse event, and 4 due to other reasons.
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Serous Adverse Events

A total of 24 SAEs were reported: 15 SAEs in 8 subjects in the M+H group and 9
SAEs in 8 subjects in the H group. One SAE (cerebral hemorrhage in the M+H
group) was considered possibly related to study drug by the Investigators and all
other SAEs were considered unrelated. The SAEs that were reported in this study
were consistent with the subjects’' primary disease or comorbid conditions.

Adverse Events Grading)

Grade 3-5 clinical toxicities occurring in 2 5% of subjects in either treatment group
were pain, either related to cancer or not (10% in the M+H group and 3% in the H
group, p = 0.04) and sterility (6% in the M+H group and 4% in the H group,

p = 0.6). The distribution and frequency of Grade 1-2 clinical toxicities were
comparable in the two groups except for cardiac function anomalies that were noted
in 16% of subjects in the M+H group compared to 1% of subjects in the H group.

Grade 3-5 laboratory toxicities that occurred in 2 5% of subjects in the M+H group
consisted of lymphopenia (65% of subjects), neutropenia (57%), leukopenia
(57%), increased alkaline phosphatase (11%), hyperglycemia (7%), and anemia
(5%). Grade 3-5 laboratory toxicities that occurred in > 5% of subjects in the H
group consisted of lymphopenia (13% of subjects), increased alkaline phosj:hatase
(9%), and hyperglycemia (5%).

E.2.a.5 Discussion and Conclusions

There was no difference in survival times between the two treatment groups. These
results were possibly confounded by therapies given after the failure of study drug
treatments. For tumor response and duration of response, there was a trend for
more subjects in the M+H group achieving a partial response or stable disease than - ~
in the H group (65% and 54% respectively). With the follow-up information
currently available for subjects who achieved partial response or stable disease,
fewer subjects in the M+H group had progressed compared to the H group (54%
and 70% respectively, PE 0.064). Median time to disease progression was 218
days in the M+H group and 122 days in the H group (p = 0.0654). Median time
to progression or death was 159 days for subjects in the M+H group and 118 days
for subjects in the H group (p = 0.0723). '
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The data suggested a reduction in anaigesic use over time i the M+H group
compared to the H group. The power of this study to detect a statistically
significant reduction in analgesic use may have been reduced by the enrollment of
.subjects without cancer-related pain (approximately one third of subjects reported
no pain at entry). There were significantly more subjects who achieved a > 50%
decrease in PSA levels from baseline in the M+H group than in the H group (31%
versus 17%, p = 0.023). There was a trend toward more subjects in the M+H
group achieving PSA level decreases of > 75% (14% versus 7%, p =0.112).

Five parameters from the five QOL instruments used in the study were selected for
analysis based on their applicability toward evaluating the impact of pain on QOL.
When change from baseline and percent change from baseline were analyzed, a
trend toward greater reduction in pain related QOL assessments was reported in the
M+H group compared to the H group.

There were no unexpected safety findings in this study. The toxicity profile
observed in this study that evaluated subjects with a median age of 72 years was no
different than previously reported profiles. The causes of death reported are
commonly seen in HRPC patients, and there was no single cause of death due to
toxicity that accounted for more than 5% of deaths in either arm. There were few
reports of SAEs (15 in the M+H group) and these SAEs were typical for HRPC
patients. The incidence of Grade 3, 4, or 5 toxicities was low in both
treatment groups. The majority of toxicities were of Grade 1 or 2
intensity. The only Grade 3-5 toxicity occurring in more than 5% of subjects in
either treatment group that was significantly higher in the M+H group was pain,
either related or unrelated to cancer (10% vs. 3% in the H group; p = 0.04). Grade
3-5 laboratory toxicities that were more frequent in the M+H group were
leukopenia, lymphopenia, and neutropenia.

There was a higher incidence of cardiac function anomalies in the M+H group
(18.3%) than in the H group (1.2%). These events were mainly of Grade 1 or 2
intensity. .The higher incidence of cardiac events in the M+H group compared to
the H group was net uhcxpectcd since mitoxantrone is known to be cardiotoxic.
The rate of cardiotoxic events was not higher than the rates reported in other studies

of mitoxantrone.
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In conclusion, mitoxantrone, administered in conjunction with hydrocortisone, was
safe and well tolerated in subjects with HRPC. Compared to the H group, the

.M+H group showed greater improvement in tumor response (PR and SD) and
longer duration of response. Fewer subjects in PR or SD in the M+H group
progressed compared to the H group. Median time to disease progression and time
to progression or death was greater in the M+H group compared to the H group.
There was a trend toward reduced analgesic usage over time in the M+H group
compared to stable usage in the H group. For pain-related QOL endpoints, there
was a trend toward greater improvement (less pain) for subjects in the M+H group
for most parameters analyzed.

E.2.b Canadian Phase II Studies

E.2.b.1 Study CCI-NOV 6

Between February 1985 and June 1986, the use of a combination of IV
mitoxantrone, 5-fluorouracil, and mitomycin was investigated in 41 patients with
HRPC. Mitoxantrone at a dose of 10 mg/m? and 5-fluorouracil at a dose of 600
mg/m? were both administered IV every 3 weeks; mitomycin was givenIV ata
dose of 10 mg/m? every six weeks. Patient mean age was 67.6 years (range 48 -
83 years). The median cumulative dose of mitoxantrone was 34 mg/m? (range 8 -
70 mg/m?2) and the median single dose was 10 mg/m? (range 5 - 11 mg/m?).
Toxicity caused 24% of the treatments to be delayed. There were three responses
(7%) based on the NPCP criteria and a response rate of 44% based on tumor
measurement (4 of 9 patients). Palliative response based on analgesic use was 45%
(14 of 31 patients). The Kaplan-Meier estimate of the median time to disease
progression was 108 days (range 21 - 385 days), and the median survival was 252
days (range 53 - 700 days). WHO Grade 4 hematologic toxicity occurred in eight -
patients (20%). There were no reports of Grade 4 gastrointestinal toxicity and only
one report of Grade 3 gastrointestinal toxicity. Other adverse events noted included )
sepsis (n = 2), neutropenic fever (n = 1), deep vein thrombosis (n = 2), transient
ischemic attack (n = 1); acute renal failure (n = 1), and angina (n = 1).
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E.2.b.2 Study CCI-NOV 14

A Phase II trial of single-agent mitoxantrone given IV every 3 weeks was
-conducted between February, 1984 and March, 1988 in 38 patients with HRPC.
The initial dose of mitoxantrone was 12 mg/m? per cycle, and the dose could be
édjusted up or down to achieve a Day 21 absolute granulocyte count in the 2,000 to
2,500/mm3 range. Patient mean age was 67.7 years (range 39 - 87 years). Nine
pauents had measurable disease at study entry. Single doses of mitoxantrone
ranged from 7 to 26 mg/m? and cumulative doses ranged from 10 to 154 mg/m?.
Measurable response rate was 22% (2 of 9 patients) and palliative response based
on analgesic use was 35% (12 of 34 patients). The Kaplan-Meier estimate of the
median time to disease progression was 80.5 days (range 21 - 252 days) and the
median survival time was 237.5 days (range 40 - 570 days). WHO Grade 4
hematologic toxicity occurred in one patient (3%). There was one report of Grade 3
gastrointestinal toxicity, one case of pneumonia, and one report of dysgeusia.

E.2.b.3 Study CCI-NOV 16

The combination of mitoxantrone and prednisone was investigated in 27 patients
with HRPC. Mitoxantrone was given IV at a dose of 12 mg/m? every 3 weeks
with dose adjustment based on hematologic nadirs. Prednisone was given orally at
a dose of 5 mg twice a day. Patient mean age was 69 years (range 54 - 87 years).
The mean number of treatment courses was 4.7. Nine of 25 (36%) assessable
patients achieved an overall palliative complete response (n = 4) or partial response
(n=5). By NPCP criteria, there was one PR which was maintained for 9 months
and 12 patients had SD for > 2 months. A decrease in PSA levels of > 50% was
noted in 5 of 23 (22%) evaluable patients. Assessments of QOL showed a
reduction in pain and improvement in social and emotional functioning. There were
no Grade 3 non-hematologic toxicities reported. Grade 2 nausea was noted during-
2% of cycles. Grade 3-4 neutropenia was noted in 65% of cycles and neutropenia
< 500/mm?3 was noted in 15% of cycles. There were no reports of Grade 4
thrombocytopenia, febrile neutropenia, or cardiotoxicity. The favorable results
observed in this pilot study led to the Phase TII trial CCI-NOV 22.
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E.2.c

Other Published Studies

02/01/071

Other Phase I and I studies of mitoxantrone in HRPC were reported in the medical

literature. These studies evaluated mitoxantrone given at various doses and

schedules as a single agent or in combination with other agents. These studies

demonstrated that mitoxantrone has modest cytoreductive activity, an effect

comparable to that reported with other cytotoxic agents investigated in HRPC.

Mitoxantrone, however, was generally well tolerated by this older patient

population and was associated with substantial palliation of cancer-related pain.

The table that follows lists the reported studies of mitoxantrone in HRPC.

Studies of Mitoxantrone in HRPC

Mitoxantrone No. of Rates Palliative Response by

Dose mg/m>__Other Agents Subjects Response NPCP Criteria__Reference
ingle-a n %

12 q3w None 37 Not reported 7735 20% Osborne 1983

12 q3w None 29 8 of 29 (28%) 14129 48% Raghavan 1986

12 q3w None 38 11 of 34 (35%) 0 0 CCI-NOV 14

1.0-1.5/d x14 None 15 Not defined 5/15 33% Kantoff 1993

34 qw None 14 Not reported 5/14  36% Rearden 1992

10 mg qw None 10 Notreported 3/10 30% Knop 1993

8-12 qdw Cisplatin 45 Not reported NR  24% Osbome 1992

13 q34w Cisplatin 20 3 0of 20 (15%) 3/30 15% Kuhbock 1994

9-12 g3w FU/leucovornin 14 Not reported NR 77%  Magarotto 1994

10 q3w FU/mitomycin 41 14 of 31 (45%) 3/41 7% CCI-NOV 6

12 Q3w Prednisone 27 9 of 25 (33%) 3727  11% CCI-NOV 16

12 g3w Prednisone 80/161 23 of 80 (29%) NR NR CCLNOV22

14 q3w Hydrocorisone  119/242 65/100 65% CALGB9182 -

‘Not reported

FU = 3-fluorouracil
NR = Not reported
q(x)w = Every (x) week
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E.2.c.1 Single-Agent Mitoxantrone Given by a 3-Week Schedule

The Southwest Oncology Group (SWOG) conducted a Phase II trial of
mitoxantrone ‘in subjects with metastatic HRPC (Osborne 1983). Patients were
stratified as good or poor risk, with poor risk defined as having any of the
following: age over 70 years, heavy prior chemvtherapy, poor tolerance to prior
chemotherapy, or prior radiation therapy to more than 25% of bone marrow bearing
areas. Patient median age was 65 yé'érs (range 54 - 81 years). Mitoxantrone was
given by IV bolus injection every 21 days at a dose of 10 mg/m? per cycle to poor-
risk patients (n = 20) and 12 mg/m? to good-risk patients (n = 17). Patients
received a median of five courses of therapy. Two patients were not evaluable for
tumor response (one was lost to follow-up after the first cycle and the other refused
therapy after the first dose for reasons not related to drug toxicity). Of the 35
evaluable patients, two had objective partial tumor regression and five had stable
disease. The response duration ranged from 7 months to more than 17 months.
Mitoxantrone was well tolerated. Twenty-one patients (58%) had a nadir leukocyte
count of less than 2,000/mm’. Thrombocytopenia, nausea, and vomiting were
uncommon. One patient with pre-existing diabetes mellitus and coronary artery
disease died from refractory congestive heart failure after a cumulative mitoxantrone
dose of 60 mg/m?, although a direct relationship to mitoxantrone use could not be
established.

Another Phase II trial of single-agent mitoxantrone given at 12 to 14 mg/m?2 [V
every three weeks was conducted in 29 patients with HRPC (Raghavan 1986).
Patient mean age was 67.8 years (range 50 - 76 years). The ECOG performance
status was 2 or 3 in 62% of patients. Sixteen patients had received prior
radiotherapy but none had received prior chemotherapy. Patients received ! to 7
courses of therapy. The median cumulative mitoxantrone dose was 36 mg/m?2.
One patient achieved a PR and 13 patients had SD as evaluated by tumor size
reduction. Eight patients had clinical improvement as evidenced by less pain,
weight gain, improved performance status, improvement in QOL measures which
were evaluated by LASA scales and QOL questionnaires. The treatment was well
tolerated. - Neutropenia occurred in 8 patients, vomiting in 2, infection in 2,
stomatitis in 1, cardiac toxicity in 1, and painful nail bed changes in 2.

51



* Supplemental New Drug Application-Novantrone® N
NDA 19-297 g App * rone 02/01/073

Immunex Corporation

E.2.c.2 Single-Agent Mitoxantrone Given by Other Schedules

A Phase I dose-finding study of mitoxantrone given by continuous infusion was
conducted in 15 patients with HRPC (Kantoff 1993). Mitoxantrone planned dose-
.levels were 1.0, .25, 1.4, and 1.5 mg/m?/day to be given by continuous IV
infusion for 14 days followed by two weeks of fest. Patient mean age was 67
years (range 50 - 79 years). No patient had measurable disease. The patients
received one to ten courses of therapj; with the majority receiving one to three
courses. Stable disease was evident in five patients, lasting 5 to greater than 11
weeks. Six of 14 evaluable patients had decreases in PSA levels. Baseline and
follow-up QOL questionnaires were completed by 13 patientS and showed
improvement in physical activity, a slight improvement in mood and feelings of
well being, decreased pain, increased ability to work, and increased social activity.
The maximum tolerated dose of mitoxantrone was 1.25 mg/m?/day for 14 days.
The dose-limiting toxicity was neutropenia in four patients, although none of the
patients required hospitalizations because of neutropenia. There were no instances
of platelet counts less than 20,000/mm?3. Other adverse clinical experiences
included nausea and vomiting, anorexia, constipation, tongue blisters, and
mucositis. All adverse events were mild to moderate in intensity and most occurred
in three or fewer patients.

A Phase I study of mitoxantrone given at a dose of 4 mg/m? IV every week was
conducted in 14 patients with HRPC (Rearden 1992). Patients with prior pelvic
irradiation received a lower dose of 3 mg/m? every week. A 15% dose escalation
was carried out based on hematologic parameters in the preceding cycle. The
median age of patients was 68 years. The median number of weeks of therapy was
9 (range 4 - 36 weeks). . The response rate was 36% based on NPCP evaluation
criteria: One patient had a PR and four patients had SD. Three patients reported
significant improvement in bone pain. The median survival time was 29 weeks
(range 9 - 86 weeks). Toxicities were minimal and usually hematologic in nature.
A leukocyte count of less than 2,000/mm?3 was reported in two patients and a
platelet count of less than 50,000/mm3 was reported in one. There were no reports
of neutropenic fever, bleeding, or cardiac toxicity .

A Phase II study of weekly mitoxantrone administration was conducted in 10
patents with HRPC, three of whom had failed prior chemotherapy (Knop 1993).
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All patients had either measurable or evaluable disease. Pauent age ranged from 40
to 75 years. Mitoxantrone was administered by short IV irijection at a weekly flat
dose of 10 mg administered for 4 to 5 cycles, and then continued at a flat dose of 5
.mg weekly until disease progression as evidenced by PSA and performance status.
Three patients had a partial response (i.e., PSA levels decreasing by > 50%) and
five patients had stabilization of PSA levels for a period ranging from 18 to 102
weeks (median 20 weeks). No significant bone marrow toxicity was seen and no
cardiac toxicity was reported. -

E.2.c.3 Combination Chemotherapy with Mitoxantrone

The SWOG conducted a Phase II study of mitoxantrone and cisplatin in 45 patients
with HRPC (Osborne 1992). All patients had measurable (n = 17) or evaluable

(n = 28) disease. Thirty-six patients were considered poor risk based on age,
performance status, or prior chemotherapy. Chemotherapy was given IV every
four weeks and consisted of cisplatin 60 mg/m? and mitoxantrone 8 or 12 mg/m?
depending on risk status. The response rate was 12% in patients with measurable
disease and 12% in patients with evaluable disease. The estimates of median
progression-free survival times were 2.7 months in patients with measurable
disease and 4.1 months in patients with evaluable disease. The median survival
times were 4.9 and 8.7 months, respectively. There was one treatment-related
death due to congestive heart failure. The most common toxicity was
myelosuppression, but only one patient developed a leukocyte count of less than
1,000/mm?3 and one patient had a platelet count of less than 25,000/mm3. Events of
moderate to severe nausea and vomiting were reported in 15 patients.

A risk-adapted chemotherapy was investigated in 20 patients with HRPC (Kuhbock
1994). Patient mean age was 63.9 years (range 40 - 74 years). Treatment
consisted of mitoxantrone given on Day 1 at a dose of 13 mg/m? followed by
cisplatin at a dose of 20 mg/m?¥day given daily for five days. Cycles were repeated
every three to four weeks. Five of 20 patients with high-risk profiles G.e.,
suspected history of cardiopathy, leukopenia, thrombocytopenia, or abnormal
kidney and liver function tests) received fractionated doses of each agent on a
weekly basis until the total dose noted above was reached for each cycle. Partial
remission was noted in 3 of 20 patients (15%), stable disease in eight (40%), and
subjective improvement in three (15%). Duration of response ranged from 3 to 14
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months. The median overall survival was 9.2 months. One patient developed a
hypotensive crisis with reversible myocardial hypoxemia and two patients
developed sepsis. ‘

A regimen of mitoxantrone, 5-fluorouracil, and high-dose folinic acid was
evaluated in 14 patients with HRPC (Magarotto'1994). The median age of patients
was 65 years (range 53 - 81 years). Mitoxantrone was given at a dose of 12 mg/m?
on Day 1, 5-fluorouracil was given at 350 mg/m? Days 1, 2, and 3, ahd folinic acid
was given at 100 mg/m?, Day 1, 2, and 3. All drugs were given IV. Cycles were
repeated every three weeks. The median number of cycles was 4 (range 3 - 9
cycles). The PR rate was 23% and SD rate was 54% using the NPCP criteria.
The median duration of response was 4 months (range 3 - 6 months) and the
median duration of survival was 10 months (range 3 - 26 months). A decline in
PSA levels of > 50% was noted in two patients. There were no reports of nausea
or vomiting of Grade 2 intensity or above. Grade 2 mucositis was noted in two
patients and Grade 3 mucositis in one patient. Grade 2 or 3 leukopenia was
common. Grade 4 leukopenia was noted in four patients. One patient had a
transient episode of atrial fibrillation, and two patients had a decrease of the left
ventricular ejection fraction by at least 10%, but without clinical symptoms.

E.2.d Commercial Marketing Experience

Since its approval for marketing in 1988, mitoxantrone has been used in a variety of
hematologic malignancies and solid tumors at doses ranging from 10 to 80 mg/m?
per cycle given by short IV injection or by 24-hour continuous IV infusion.

E.2.d.1 Mitoxantrone for Leukemia

Mitoxantrone, in combination with other drugs, is indicated for the initial therapy of
acute nonlymphocytic leukemia in adults. In a Phase III randomized trial, it was -
shown that the combination of mitoxantrone and cytarabine was superior to the
combination of daunorubicin and cytarabine both in terms of efficacy and safety
(Arlin 1990). Mitoxantyone was also shown to be active in the treatment of
recurrent/refractory acute nonlymphocytic leukemia. Furthermore, mitoxantrone
combination therapy appears to be less toxic than other commonly used regimens in
the treatment of adults with acute nonlymphocytic leukemia. Mitoxantrone was also
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reported to be active in the treatment of acute lymphocytic leukemia in adults and
children. In this disease, mitoxantrone has been investigated in combination
therapy with vincristine, cytarabine, methotrexate, etoposide, ifosfamide,

_asparaginase, and corticosteroids. Mitoxantrone was also reported to be active
either as a single agent or in combination with other cytotoxics in the tredtment of
chronic lymphocytic leukemia and chronic myelogenous leukemia.

E.2.d.2 Mitoxantrone for Mefastatic Breast Cancer

Mitoxantrone was extensively investigated in the treatment of metastatic breast
cancer. Based on evidence of substantial single agent activity, mitoxantrone was
combined with other cytotoxic agents such as cyclophosphamide and 5-fluorouracil
(CNF regimen) or 5-fluorouracil and leucovorin (NFL regimen). In randomized
comparative trials, mitoxantrone appears to be at least as active or, in some cases,
slightly less active than doxorubicin. In the same trials, however, mitoxantrone
consistently induced less toxicity than doxorubicin, with less mucositis,
gastrointestinal toxicity, and cardiotoxicity. More recently, mitoxantrone has been
investigated in combination with new agents, e.g., paclitaxel and vinorelbine.

E.2.d.3 Mitoxantrone for Lymphoma

Mitoxantrone in combination with other cytotoxic agents is commonly used in the
treatment of patients with previously untreated or recurrent non-Hodgkin's
lymphoma. The most frequently used regimen in intermediate and high grade
lymphoma consists of the combination of mitoxantrone, cyclophosphamide,
vincristine, and prednisone (CNOP regimen). The CNOP regimen was compared
in several Phase III randomized trials with the standard combination of
doxorubicin, cyclophosphamide, vincristine, and prednisone (CHOP regimen). In
most of these randomized trials, the activity of the mitoxantrone-containing regimen
appears to be comparable to the CHOP regimen but was associated with .,
substantially less toxicity. Mitoxantrone has also been substituted for doxorubicin
in third generation regimens commonly used for lymphoma (e.g., m-BNCOD,
mNCOP-B, and CAP-BOP/m regimens). Mitoxantrone in combination with
etoposide, ifosfamid'ev, and mesna (MINE regimen) was shown to be active in the
treatment of relapsed/refractory lymphoma; and the combination of mitoxantrone
with thiotepa, vincristine, and prednisone (TNOP) was shown to be active and well
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tolerated in older patients with lymphoma. A number of combination chemotherapy
regimens with mitoxantrone were reported to be active in the treatment of low-grade
lymphoma. The combination of mitoxantrone with fludarabine appears to be active
_in patients with follicular lymphoma.

E.2.d.4 Mitoxantrone in Other Malignincies Including HRPC

There are occasional reports of the 1;se of mitoxantrone in the treatment of gastric,
colorectal, lung, ovarian, soft tissue, and prostatic cancer. The information
available on the off-label use in the U.S. of mitoxantrone in HRPC is limited.
Because mitoxantrone is not a vesicant substance, it has also been administered
intracavitary, i.e., by intraperitoneal injection in patients with ascites due to
advanced ovarian cancer, by intravesical instillation in patients with superficial
bladder cancer, and by intrapleural installation in patients with malignant pleural
effusions. There are also reports of investigational use of mitoxantrone in
sustained-release liposome-bound formulations.

E.2.d.5 High Dose Mitoxantrone in Solid Tumors

Because of its steep dose-response curve, its activity at standard dose, and its
favorable safety profile, mitoxantrone is also used as a component of very high-
dose combination chemotherapy regimens requiring hematopoietic stem cell support
(i.e., bone marrow or peripheral blood stem cell transplant). The most frequently
used regimens in this setting consist of the combination of mitoxantrone,
carboplatin, and cyclophosphamide, and the combination of mitoxantrone,
paclitaxel, and thiotepa. Most studies of high-dose mitoxantrone were reported in
the treatment of patients with advanced ovarian and breast cancer.

E.2.d.6 Summary of Clinical Experience

Based on the data available in the published literature, mitoxantrone is an active
agent in the treatment of a wide range of hematologic malignancies and solid
tumors. The information available on the extent of the off-label use of mitoxantrone
in HRPC is limited. The safety profile of mitoxantrone is predictable, well
established, and consists primarily of myelosuppression. Its cardiotoxicity,
mucosal toxicity, and gastrointestinal toxicity are of mild to moderate intensity.
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E.3 SAFETY SUMMARY - GENERAL SAFETY.CONCLUSIONS

This section summarizes the safety profile of mitoxantrone administered I'V at a
-dose of 12 to 14 mg/m? every 3 weeks in subjects with HRPC. This data presented
is a compilation of information obtained from the pivotal Phase I trial CCI-NOV
22, the supporting Phase I1I trial Study 9182, three Phase II studies (CCI-
NOV 6, 14, and 16), and the published literature on mitoxantrone in HRPC.

E.3.a  Pivotal Trial in HRPC: Study CCI-NOV 22

E.3.a.1 Study Aim and Design

The aim of Study CCI-NOV 22 was to compare the effectiveness of mitoxantrone
plus low-dose prednisone to that of low-dose prednisone in providing relief of pain
for subjects with symptomatic metastatic HRPC. The study evaluated the use of
mitoxantrone, a marketed drug, in an investigational setting of HRPC. The study
was designed to reflect typical oncology practice. It was conducted nationwide in
Canada, involved academic centers and community hospitals, was open-labeled,
and enrolled subjects with no limitation with respect to age or medical history.

In this study, subjects were randomized to receive mitoxantrone plus prednisone
(M+P) or prednisone alone (P). All subjects received prednisone 5 mg po twice
BID until death or serious toxicity occurred. Subjects randomized to the M+P arm
received a single dose of mitoxantrone 12 mg/m? by IV push every 3 weeks.
Mitoxantrone dose was increased or decreased by 2 mg/m? on the basis of nadir
blood cell counts in the preceding cycle. Subjects in the M+P group were to
discontinue mitoxantrone if they had reached a cumulative dose of 140 mg/m?. If
disease progression occurred after stopping mitoxantrone, treatment could be
restarted provided the LVEF was in the normal range. Subjects randomized to the ~
P arm were to receive mitoxantrone at the time of disease progression or could be
crossed over if their disease was stable after six weeks of P therapy.

E.3.a.2 Demogragh{i‘cs

A total of 161 subjects were enrolled in this study; 80 subjects were randomized to
the M+P arm and 81 subjects were randomized to the P arm. Forty-eight subjects
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(59%) in the P arm subsequently crossed over to receive mitoxantrone. Thus, a
total of 128 subjects were treated with mitoxantrone. Median age was 67 years for
both groups. Approximately 37% of subjects in each treatment group had an
ECOG performance status of 2 or 3.

E.3.a.3 Extent of Exposure

The 80 subjects in the M+P group received a median cumulative dose of
mitoxantrone of 73 mg/m? (range 12 - 212 mg/m?). The median number of cycles
administered in the M+P group was 6.5 (range 1 - 18 cycles). The median
individual dose of mitoxantrone administered was 12 mg/m? (range 2 - 18 mg/m?2).
Thirty-nine subjects (49%) in the M+P group received at least one dose of
mitoxantrone greater than 12 mg/m?2 and 18 (23%) received at least one dose less
than 12 mg/m2. Four subjects (5%) in the M+P group received cumulative doses
of mitoxantrone greater than 140 mg/m2. An additional 14 subjects received a
cumulative mitoxantrone dose within 10 mg/m? of the maximum recommended
dose of 140 mg/m2.

Seven subjects randomized to the M+P arm (9%) and 5 subjects randomized to the
P arm who crossed over (10%) did not receive mitoxantrone for one or more
cycles. The reasons for not administering mitoxantrone for a scheduled cycle
included thrombocytopenia, leukopenia, infection, mucositis, and other reasons.

As noted in Section D.3.2.1, the individual dose of mitoxantrone could be changed
by + 2 mg/m? on the basis of nadir blood cell counts in the preceding cycle.
Because of this rule and since 7 subjects received no mitoxantrone for > 1 cycles, a
mitoxantrone dose-ratio was calculated. The dose-ratio was defined as cumulative
dose/number of cycles not excluding cycles during which mitoxantrone was not
administered. The median dose-ratio of mitoxantrone per cycle was 12 mg/m?2
(range 5.1 - 16.5 mg/m?). Palliative responses were seen at all dose levels and
there was no significant correlation between dose-level and response rates.

E.3.a.4 Deaths

In the group randomized to M+P, 5 subjects died while on study or within 30 days
of the last dose of mitoxantrone: one subject died of pneumonia and four subjects
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died of malignant disease. Six subjects randomized to the P group and who
subsequently crossed over died within 30 days of the last dose of mitoxantrone.
All six subjects died of malignant disease. The Kaplan-Meier estimates of the
 median time to death were 338.5 days for the 80 subjects randomized to the M+P
group and 324 days for the 81 subjects randomized to the P group (p = 0.2324).

| -

E.3.a.5 Withdrawals Due to Adverse Events

A list of reasons for withdrawals due to toxicity, death, subject decision, and other
reasons is provided in the table that follows:

Subject Withdrawals Due to Toxicity or "Other" Reasons

P
Toxicity (n = 12) Myelosuppression ' 3 0
Sepsis 2 0
Confusional state 1 0
Gastrointestinal events 1 1
Cardiac events 2 0
No reason given 2 0
Other (n = 12) Febrile neutropenia 1 0
Surgery 1 0
Diabetes 0 1
Non-compliance 0 2
Epigastric pain 0 1
Renal failure 0 1
Cardiac event 0 1
Deep venous thrombosis 1 1
Alternative therapy 0 1
Disease progression 1 0
Refused wreatment (n = 5) Subject refusal 2 3 -~
Death (n=10) Progressive disease 4 6
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E.3.a.6 Serious Adverse Events

In total, 36 subjects experienced 43 SAEs during the course of the study. The
distribution of the 43 SAEs in the two groups was as follows: 21 SAEs in the M+P
group and 22 SAEs in the P group (13 prior to crossover and 7 after crossover). In
the M+P group. the most frequent reported SAE were infection-related (n = 9),
death (n = 3), and cardiac events (n = 3). In the P group, the most frequent
reported SAEs were thrombo-embolic events (n=4)and death(n=4). -

E.3.a.7 Adverse Events

There were no adverse events of WHO Grade 3 or 4 intensity that occurred in 2 5%
of subjects in either group. Events of any WHO grade occurring in 10% or more of
subjects randomized to the M+P group were nausea (61%), fatigue (31%), alopecia
(29%), anorexia (25%), constipation (16%), and dyspnea (10%). Events of any
grade occurring in 10% or more of subjects randomized to the P group were nausea
(35%), constipation (16%), and fatigue (10%).

E.3.a.8 Cardiotoxicity

Seven of 128 subjects (5%) treated with mitoxantrone experienced a cardiac event
which was defined as any asymptomatic decrease in LVEF below normal,
congestive heart failure, or any myocardial ischemia. Only three subjects had
symptoms of congestive heart failure. The cumulative dose of mitoxantrone
received by these seven subjects ranged from greater than 48 mg/m? to 212 mg/mZ.

E.3.a.9 Laboratory Toxicity (NCI Grading)

Grade 3 or 4 laboratory toxicities occurring in 2 5% of subjects randomized to the

M+P group consisted of neutropenia (81% of subjects), leukopenia (75%), elevated
alkaline phosphatase (30%), elevated LDH (14%), and hyperglycemia (6%). -
Grade 3 or 4 laboratory toXicities occurring in 2 5% of subjects randomized to the P
group who did not érosspver consisted of elevated alkaline phosphatase (34% of
subjects), elevated LDH (18%), and hyperglycemia (10%).
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E.3.a.10 Conclusions

Study CCI-NOV 22 was conducted in subjects whose median age was 67 years.
Results demonstrated no adverse events that were not already known to occur with
mitoxantrone administration. There were no WHO Grade 3 or 4 adverse events
reported in > 5% of subjects. Cardiotoxicity was mild; only 3 of 128 subjects (2%)
given mitoxantrone developed evidence of CHF. The most frequent laboratory
toxicities were neutropenia and thrombocytopenia. -

E.3.b Safety Data From Other Clinical Trials in HRPC

E.3.b.1 Study 9182

The aim of Study 9182 was to compare the effectiveness of mitoxantrone
plus hydrocortisone to that of hydrocortisone in subjects with metastatic HRPC.
The study evaluated the use of mitoxantrone, a marketed drug, in an investigational
setting of HRPC. The study was designed to reflect typical oncology practice. It
was conducted groupwide by involved academic centers and affiliate
hospitals, was open-labeled, and enrolled subjects with no limitation with respect to
age or medical history.

In this study subjects were randomized to receive mitoxantrone plus hydrocortisone
(M+H) or hydrocortisone alone (H). All subjects received hydrocortisone 40 mg
po daily. Subjects randomized to the M+H arm received mitoxantrone 14 mg/m?
by IV push every 3 weeks. Mitoxantrone dose was decreased by 25% or 50% on
the basis of nadir blood cell counts in the preceding cycle. Subjects in the M+H
group were to discontinue mitoxantrone if they had reached a cumulative dose of
160 mg/m2. Crossover between treatments was not permitted. A total of 242
subjects were enrolled in this study; 119 subjects were randomized to the M+H arm
and 123 subjects were randomized to the H arm. Median age was 72 years for both

groups.

As of February 1996, 116 deaths have been reported: 61 deaths (51% of subjects)
in the M+H group and 55 deaths (45% of subjects) in the H group. Causes of
death were comparable in the two groups. Except for disease progression, there
was no single cause of death that accounted for > 5% of all deaths in either group.
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Reasons for withdrawals were reported for 174 subjects.” In the M+H group. 58
subjects withdrew due to progressive disease, 13 due to toxicity, 3 due to death, 2
_due to consent withdrawal, 5 due to other reasons, and 4 after completing study. In
the H group, 79 subjects withdrew due to progressive disease, 3 due to consent

withdrawal, 2 due to death, 1 due to toxicity, attd 4 due to other reasons.

Eight subjects in the M+H group and eight subjects in the H group were reported to
have experienced a total of 24 SAEs. One SAE (cerebral hemorrhage in the M+H
group) was considered possibly related to study drug by the Investigator and all
other SAEs were considered unrelated. The SAEs that were reported in this study
were consistent with the subjects’ primary diseases or comorbid conditions.

Grade 3-5 clinical toxicities occurring in 2 5% of subjects in either
treatment group were pain, either related to cancer or not (10% in the M+H group
and 3% in the H group, p = 0.04) and sterility (6% in the M+H group and 4% in
the H group, p = 0.6). The distribution and frequency of Grade 1-2
clinical toxicities were comparable in the two groups except for cardiac function
anomalies that were noted in 16% of subjects in the M+H group compared to 1% of
subjects in the H group.

Grade 3-5 laboratory toxicities that occurred in = 5% of subjects in the
M+H group consisted of lymphopenia (65% of subjects), neutropenia (57%),
leukopenia (57%), increased alkaline phosphatase (11%), hyperglycemia (7%), and
anemia (5%). Grade 3-5 laboratory toxicities that occurred in 2 5% of subjects in
the H group consisted of lymphopenia (13% of subjects), increased alkaline
phosphatase (9%), and hyperglycemia (5%).

In conclusion, Study 9182 did not demonstrate any adverse event that was
not already known to occur with mitoxantrone administration. The only Grade 3-5
adverse events reported in > 5% of subjects treated with mitoxantrone were pain
and sterility. Cardiotoxicity was mostly of Grade 1 or 2 (incidence of 16%). The
most frequent laboratory toxicities were neutropenia and thrombocytopenia.
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E.3.b.2 Study CCI-NOV 6

- A Phase II trial investigating the combination of mitoxantrone, 5-fluorouracil, and
mitomycin was conducted by Murray et al in 41 patients (mean age 67.6 years) with
'HRPC. Mitoxantrone at a dose of 10 mg/m? and 5-fluorouracil at a dose of
600 mg/m?2 were both administered IV every 3 weeks; mitomycin was given IV at
10 mg/m?2 every 6 weeks. The 41 patients completed a total of 164 treatment
cycles. Individual patients received‘i)‘etween I and 7 cycles (mean 4 cycles). The
cumulative dose of mitoxantrone ranged from 8 to 70 mg/m? (median, 34) and
single doses ranged from 5 to 11 mg/m? (median 10 mg/m?). The cumulative
mitoxantrone dose ranged from 8 to 70 mg/m2. Toxicity caused 24% of the
treatments to be delayed. There were no withdrawals due to toxicity.

All 4] patients have died. The cause of death was not recorded in 4 cases. There
were 7 deaths that were primarily attributed to causes other than cancer progression.
These included two cases of pneumonia, and one case each of intracranial bleed,
anemia, congestive heart failure, myocardial infarction, and acute renal failure.
Interpretation of the cause of death data is difficult because deaths associated with
an adverse event may also have been related to cancer progression. -

The WHO system was used for toxicity grading. There was no reports of grade 4
gastrointestinal toxicity. Grade 3 gastrointestinal toxicity was reported in 1% of
cycles, Grade 2 in 2% , and Grade 1 in 20% . Additional adverse events reported
included sepsis (n = 1), neutropenic fever (n = 1), transient ischemic attack (n = 1),
acute renal failure (n = 1), angina (n = 1), and deep vein thrombosis (n =2). A
cardiac event was reported in one patient (3%). This was a 76 year-old man who
developed angina on Cycle 2 after receiving a cumulative mitoxantrone dose of

20 mg/m2. His symptoms resolved and he then received a third cycle of therapy.

Grade 4 hematologic toxicities occurred in 8 patients (20%). Grade 3 or grade 4 o
leukopenia occurred in 32% of patients, granulocytopenia in 34%, -
thrombocytopenia in 22%, and anemia in 33%. Eighteen patients (44%) had a

blood transfusion during the study.-
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E.3.b.3 Study CCI-NOV 14

A Phase II trial of single-agent mitoxantrone giver IV every 3 weeks was
conducted by Murray et al in 38 patients with HRPC. The initial dose of
mitoxantrone was 12 mg/m? per cycle, with subsequent dose adjustment permitted
to achieve a Day 21 absolute granulocyte count in the 2,000 to 2,500/mm3 range.
Single doses of mitoxantrone ranged-from 7 to 26 mg/m? and cumulative doses
ranged from 10 to 154 mg/m?. Patient mean age was 67.7 years.

The 38 patients completed a total of 182 treatment cycles. Individual patients
received between | and 8 cycles (mean 4.8 cycles). The cumulative mitoxantrone
dose ranged from 10 to 154 mg/m? (median 60 mg/m?). The single dose of
mitoxantrone ranged from 7 to 26 mg/m? (median 14 mg/m?). The dose of
mitoxantrone was reduced to less than 12 mg/m? in 13% of the 182 treatment
cycles. Omitting Cycle 1, 22 of the 144 treatment cycles (15%) were delayed due
to toxicity. There were no reports of withdrawals from study due to toxicity.

All 38 patients have died. The cause of death was not recorded in 7 cases. There
were 3 deaths that were primarily attributed to causes other than cancer progression.
These included one case each of endocarditis, congestive heart failure, and
cerebrovascular accident. Interpretation of the cause of death data is imprecise
because deaths associated with an adverse event may also have been related to
cancer progression.

The WHO system was used for toxicity grading. There were no reports of WHO
Grade 4 gastrointestinal toxicity. Grade 3 gastrointestinal toxicity was noted in
only one patient (3%) and Grade 1-3 gastrointestinal toxicity was reported in 20%
of cycles. Mild to moderate alopecia was noted in 26% of cycles, and there were
no reports of WHO Grade 3 or 4 alopecia. Additional adverse events included
pneumonia in one patient and dysgeusia in another. Cardiotoxicity was repbrted in
one patient (3%). This was a 74 year old man who developed congestive heart
failure after receiving 6 treatment cycles and a mitoxantrone cumulative dose of

71 mg/m?2. He died frpiﬁ the consequences of congestive heart failure.

WHO Grade 4 hematologic toxicity was reported in one patient (3%). Combined
Grade 3 and 4 leukopenia occurred in 11% of patients, granulocytopenia in 11%,
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anemia in 11%, and thrombocytopenia in none. Six patients (16%) required a
blood transfusion during the study. ’

E.3.b.4 Study CCI-NOV 16

The combination of mitoxantrone and prednisofie was evaluated in 27 patients with
"HRPC. Mitoxantrone was given at a dose of 12 mg/m?2 every 3 weeks with dose
adjustment based on hematologic nadirs. Prednisone was given orally at a dose of
5 mg twice a day. Patient mean age was 69 years (range 54 - 87 years). The 27
men completed a total of 126 treatment cycles. Patients received between | and 8
cycles (median 4 cycles) and nine patients (33%) completed the specified treatment
of at least 8 cycles. The cumulative mitoxantrone dose ranged from 12 to

136 mg/m? (median 60 mg/m?2). Single doses of mitoxantrone ranged from 6 to
22 mg/m? (median 14 mg/m?). Only one of the 25 patients (4%) who received a
second treatment cycle had his mitoxantrone dose reduced by 2 mg/m? due to
myelosupression according to protocol guidelines. Of the 16 patents who received
a third treatment cycle, the mitoxantrone dose decreased by 2 mg/m? in 4 (25%).
Overall, the dose of mitoxantrone was reduced to less than 12 mg/m? in ten men
(37%) who expenenced granulocytopenia. There were no dose reductions due to
thrombocytopenia.

Three patients were withdrawn from study because of adverse events. One patient
developed claustrophobia that was attributed to prednisone one week after entry on
study. The other two patients developed concomitant ilinesses that led to protocol
violation and withdrawal from study. These illnesses consisted of deep vein
thrombosis in one patient and hypercalcemia in another. Both patients were
subsequently lost to follow-up. At the time of analysis, 25 of the 27 patients had
died. There was one death resulting from an unrelated intercurrent cause (not
related to toxicity or malignant disease).

Both nausea/vomiting and alopecia were solicited adverse drug reactions, i.e.,
patients were questioned specifically about these side effects at each visit. Nausea
or vomiting was reported by 13 patients (48%) in a total of 31 of 123 treatment
courses (25%). There’ were no reports of WHO grade 2 or higher episodes of
nausea or vomiting. Mild alopecia was noted in 28% of cycles and there was no
reports of grade 3 or 4 alopecia. An infection was reported in 3 patients (11%)
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including one of each of the following: Herpes simplex infection, urinary tract
infection, and thrush. Only anorexia (n = 4) and constipation (n = 3) were reported
in more than 2 patients. Fever, loss of appetite, sore throat, and weakness were
each reported by only one patient.

Granulocytopenia of < 500/mm? was reported iti 44% of patients. One patient
(4%) experienced Grade 4 anemia (hemoglobin < 6.5 g/dL). There were no reports
of Grade 4 thrombocytopenia. Combined Grade 3 and 4 granulocytopenia occurred
in 74% of patients, thrombocytopenia in 7%, and anemia in 4%. Four patients
(15%) received a blood transfusion during the study.

E.3.b.5 Published Reports Of Single-Agent Mitoxantrone In HRPC

Several Phase I and I studies investigating the role of mitoxantrone in the treatment
of HRPC were conducted in the U.S., Canada, and other foreign countries. These
studies evaluated mitoxantrone given at various doses and schedules as a single
agent, in combination with other cytotoxic agents, or in combination with
corticosteroids. These studies demonstrated that mitoxantrone was generally well
tolerated in this older patient population.

The SWOG conducted a Phase II trial of mitoxantrone in 37 patients (median age

65 years) with HRPC (Osbome 1983). Mitoxantrone was given by IV injection
every 21 days for a median of 5 courses of therapy. Poor risk patients (n = 20)
were given mitoxantrone at a dose of 10 mg/m? and good risk patients (n = 17)
received mitoxantrone at a dose of 12 mg/m2. The therapy was well tolerated.
Twenty-one patients (58%) had a nadir leukocyte count of less than 2,000/mm3.
Thrombocytopenia, nausea, and vomiting were uncommon. One patient with pre-
existing diabetes mellitus and coronary artery disease died from refractory
congestive heart failure after a cumulative mitoxantrone dose of 60 mg/m?, although
a direct relationship to mitoxantrone use could not be established.

A second trial of single-agent mitoxantrone given at 12 to 14 mg/m2 IV every 3
weeks was conducted in 29 patients with HRPC (Raghavan 1986). Patients
received 1 to 7 courses of therapy. The median cumulative mitoxantrone dose was
36 mg/m2. Patient mean age was 67.8 years. The ECOG performance status was
2 or 3 in 62% of patients. Mitoxantrone was well tolerated. Neutropenia occurred
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in eight patients, vomiting in two, infection in two, stomatitis in one, cardiac
toxicity in one, and painful nail bed changes in two.
A Phase I dose-finding study of continuous infusion of mitoxantrone was
conducted in 15 patients (mean age 67 years) with HRPC (Kantoff 1993).
Mitoxantrone dose-levels were planned at 1.0, 1.25, 1.4, and 1.5 mg/m?/day given
by continuous IV infusion for 14 days followed by two weeks of rest. The patients
received | to 10 courses of therapy with a majority receiving 1 to 3. The maximum
tolerated dose of mitoxantrone was 1.25 mg/m?/day for 14 days. The dose-limiting
toxicity was neutropenia in four patients, although none of the patients required
hospitalizations because of neutropenia. There were no instances of platelet counts
less than 20,000/mm3. Other adverse clinical experiences included nausea and
vomiting, anorexia, constipation, tongue blisters, and mucositis. All adverse
events were mild to moderate in intensity and most occurred in 3 or fewer patients.

A Phase II study of mitoxantrone given at a dose of 4 mg/m?2 IV every week was
conducted in 14 patients (median age 68 years) with HRPC (Rearden 1992).
Patients with prior pelvic irradiation received a lower dose of 3 mg/m? every week.
A 15% dose escalation was carried out based on hematologic parameters in the
preceding cycle. The median number of weeks of therapy was 9 (range 4 - 36
weeks). Toxicities were minimal and usually hematologic in nature. A leukocyte
count of less than 2,000/mm3 was noted in two patients and a platelet count of less
than 50,000/mm? was noted in one. There were no reports of neutropenic fever,
bleeding, or cardiac toxicity.

A Phase II study of mitoxantrone administered weekly was conducted in 10 patients
with HRPC (Knop 1993). Patient age ranged from 40 to 75 years. Mitoxantrone
was administered by short IV injection at a weekly flat dose of 10 mg administered
for four to five cycles, and then continued at a flat dose of 5 mg weekly until )
disease progression as evidenced by PSA and performance status. No significant
bone marrow toxicity was seen and no cardiac toxicity was noted.
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E.3.b.6 Published Reports of Combination Therapy With
Mitoxantrone In HRPC

The SWOG conducted a Phase II study of mitoxantrone and cisplatin in 45 patients
with HRPC (Osborne 1992). Chemotherapy was given v every 4 weeks and
consisted of cisplatin 60 mg/m? and mitoxantrone 8 or 12 mg/m?2 based on risk
status. There was one treatment-related death due to congestive heart failure. The
most common toxicity was myelosuppression but only one patient developed a
leukocyte count of less than 1,000/mm? and one patient had thrombocytopenia of
less than 25,000/mm3. Events of moderate to severe nausea and vomiting were
reported in 15 patients. Alopecia was not reported.

A risk-adapted chemotherapy was investigated in 20 patients (mean age 63.9 vears)
with HRPC (Kuhbock 1994). Treatment consisted of mitoxantrone given IV on
Day 1 at 13 mg/m? followed by cisplatin at 20 mg/m?/day given IV daily for 5
days. Cycles were repeated every 3-4 weeks. Five of 20 patients with high-risk
profiles (i.e., history of cardiopathy, leukopenia, thrombocytopenia, or abnormal
kidney and liver function tests) received fractionated doses of each agent on a
weekly basis until the total dose noted above was reached for each cycle. The
therapy was well tolerated. One patieni developed a hypotensive crisis with
reversible myocardial hypoxemia and two patients developed sepsis.

A regimen of mitoxantrone, 5-fluorouracil, and high-dose folinic acid was
evaluated in 14 patients (median age of 65 years) with HRPC (Magarotto 1994).
Mitoxantrone was given IV at 12 mg/m? (9 mg/m? for Cycle 1) on Day 1,
5-fluorouracil was given IV at 350 mg/m2 Days 1, 2, and 3, and folinic acid was
given IV at 100 mg/m?, Day 1, 2, and 3. Cycles were repeated every 3 weeks.

The median number of cycles was 4 (range, 3 - 9). There were no reports of
nausea or vomiting of Grade 2 intensity or above. Grade 2 mucositis was noted in ~
two patients and Grade 3 mucosius in one patient. Grade 2 or 3 leukopenia was -
common. Grade 4 leukopenia was noted in four patients. One patient had a
transient episode of atrial fibrillation, and two patients had a decrease of the left
ventricular ejection fra;ﬁén by at least _120%’, but without clinical symptoms.
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E.3.c  Summary of Safety Information

Overall, the two Phase III trials of mitoxantrone in HRPC, the three Phase II trials,
and the published literature showed that mitoxantrone given at doses ranging from

“ 10 to 14 mg/m? every three weeks was well tolerated in this older patient
population. The most common adverse event was myelosuppression, a common
event with most cytotoxic agents. The incidence of myelosuppression can be
decreased by increasing the interval between courses or by reducing.the dose per
cycle. Other adverse events often seen with cytotoxic therapy, e.g., nausea,
vomiting, alopecia, and fatigue, were uncommon and usually of Grade 1 or 2. The
incidence of cardiotoxicity, a toxicity noted in the label of mitoxantrone, was not
increased in this patient population. The most common laboratory toxicities (> 10%
of subjects) were leukopenia, neutropenia, thrombocytopenia, and increased
alkaline phosphatase.
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E.3.d U.S. IND Safety Reports In HRPC

There were no IND safety reports in the U.S. for mitoxantrone studies conducted in
subjects with HRPC. The only available IND safety reports were submitted to the

"Health Protection Branch for the Phase II and III Canadian studies, CCI-NOV 6,

14, 16, and 22. -

E.3.e Summary Of Post-Marketing Experience

The entire mitoxantrone post-marketing experience database was searched at
Immunex for reportable events reported five or more times since U.S. approval.
The table that follows lists all such events, their frequency of occurrence, and
whether such events are not described in the mitoxantrone prescribing information.

Post-Marketing Adverse Experience Reports with > 5 Occurrences

Bodv Svstem Adverse Event No. Reports Labeled
Body as a whole death 19 no
dehydration 5 no
disease progression 6 no
fever/sepsis 23
Cardiovascular - cardiac disorder 6
heart failure 5
Gastrointestinal abdominal pain 5
nausea 8
vomiting 5
Hemic acute leukemnia 11
leukopenia 12
marrow depression 6
neutropenia 8
thrombocytopenia 5
Neurologic subdural hematoma 5 no
Respiratory pneumonia 6
Skin < injection site reaction/pain 31
/ skin discoloration - 10 no
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The only unlabeled adverse events reported five or more times since approval are
death, dehydration, disease progression, subdural hematoma, and skin
discoloration. Dehydration is often a secondary complication of vomiting and
diarrhea, both expected events with mitoxantrone. Disease progression is a
.frequent occurrence in patients with advanced cancer and is unrelated to
mitoxantrone. Skin discoloration is associated with the blue color of mitoxantrone
which may occasionally extravasate from an injection site. All reported deaths were
due to events unrelated to mitoxantrone administration (e.g., progressive disease)
or associated with adverse events known to occur with mitoxantrone administration
(e.g., sepsis, hemorrhage, heart failure). The five reports of subdural hematoma
were all contained in one publication in patients with acute myeloid leukemia with
monoblastic component and were considered by the authors to be multifactorial,
including meningeal infiltration with leukemnia cells.
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F. BENEFIT/RISK ASSESSMENT AND PROPOSED
POST-MARKETING STUDIES

' F.1 BENEFIT AND RISK ASSESSMENT

A common perception among medical oncologists is that non hormonal cytotoxic
therapy is seldom effective in the management HRPC. The information obtained
from the pivotal trial CCI-NOV 22, the supporting trial Study 9182, and
Phase II studies indicate that mitoxantrone treatment provides a substantial clinical
benefit in patients with locally advanced or metastatic prostate cancer who have
failed prior hormonal therapy. Mitoxantrone therapy results in significant
improvement of cancer-related symptoms, improves quality of life measures, and
does not lead to significant toxicity in this older patient population.

F.1.a Pivotal Trial CCI-NOV 22

The pivotal trial CCI-NOV 22 showed that mitoxantrone plus prednisone results in
clinically meaningful improvement or total resolution of cancer-related pain in about
40% of patients with HRPC who have persistent pain despite optimization of
analgesic therapy prior to enrollment on study. This criterion of response was
assessed using a well-defined 6-point pain scale and the response had to be
maintained for two consecutive cycles, i.e., for a period of at least six weeks.

Compared to prednisone alone, mitoxantrone plus prednisone significantly
increased the rate of primary palliative response from 12% to 29% (p = 0.01), the
median duration of palliative response from 53 days to 229 days (p = 0.0001), and
the median time to disease progression from 132.5 days to 301 days (p = 0.0001).
Furthermore, the overall palliative response rate according to either the primary or
the secondary criterion of response was 21% in the prednisone group compared to’
37.5% in the mitoxantrone plus prednisone group (p = 0.025). As would be
expected in a crossover study, there was no difference in survival times between the
mitoxantrone plus prednisone group (median of 338.5 days) and the prednisone
alone grohp (median of 324 days). Median time to death was significantly longer,
however, for the mitoxantrone plus prednisone group (338.5 days) compared to the
prednisone group (145 days), when subjects randomized to prednisone who
subsequently crossed over are excluded (p = 0.0086).
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A decrease in pain intensity and corresponding decrease in analgesic use resulted in
overall improvement in patent functional activity, feeling of well being, and

- psychosocial interactions. This was evidenced by an improvement in quality of life
evaluations assessed by two validated quality of life measures, the linear analog
self-assessment scales (9 LASA scales) and the EORTC-Q30 quality of life
questionnaire (30 questions). This improvement was more manifest for quality of
life instruments assessing caacer-related symptoms and less distinct for quality of
life instruments assessing general questions of well-being.

In addition to the favorable dimical responses noted above, a 75% or greater
decrease in PSA levels was oted more often in subjects randomized to
mitoxantrone plus prednisone (27%) compared to patients randomized to
prednisone alone (14%), with p = 0.077. Because most patients with metastatic
prostate cancer have bone lesions that are not readily measurable or evaluable by
radiographs or bone scans, the role of mitoxantrone in tumor size reduction could
not be consistently evaluated in this study.

The favorable results achieved with mitoxantrone in Study CCI-NOV 22 were
obtained without undue toxicity or wérsen'mg of patient quality of life due to
therapy-related adverse events. The most common adverse event was
myelosuppression that made mitoxantrone dose adjustments necessary in 22.5% of
subjects. There were no adverse events of grade 3 or 4 intensity that occurred in
5% or more of subjects treated with mitoxantrone plus prednisone. Events of any
grade occurring in 10% or more of subjects treated with mitoxantrone plus
prednisone consisted of nawsea, fatigue, alopecia, anorexia, constipation, and
dyspnea. Seven of 128 subgects (5%) treated with mitoxantrone experienced a
cardiac event defined as any asymptomatic decrease in LVEF below normal,
congestive heart failure, or any myocardial ischemia; only three subjects had
symptoms of congestive heart failure. Grade 3 or 4 laboratory toxicities occurring
in 2 5% of subjects randomized to the mitoxantrone plus prednisone group
consisted of neutropenia, leakopenia, elevated alkaline phosphatase, elevated LDH,

and hyperglycemia.
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F.1.b  Supportive Phase III Trial Study 9182

Phase III Study 9182 showed that a clinically meaningful tumor response
by NPCP criteria (stable disease or better) was achieved in 65% of subjects treated
'with mitoxantrone plus hydrocortisone compared to 54% of subjects treated with
hydrocortisone alone. Median time to disease progression for all subjects
randomized to mitoxantrone plus hydrocortisone was 218 days compared to 122
days for subjects randomized to hydi’ocortisone alone (p = 0.0654). The median
time to death was comparable in the two groups; 334 days for mitoxantrone plus
hydrocortisone and 359 days for hydrocortisone alone. This endpoint may have
been confounded by additional therapy given after withdrawal from study.

A decrease in PSA levels > 50% was achieved in significantly (p = 0.023) more
subjects randomized to the mitoxantrone plus hydrocortisone arm (31%) compared
to the hydrocortisone alone arm (17%). There was a trend toward more reduction
in analgesic use over time in the mitoxantrone plus hydrocortisone group. There
was also a trend toward more improvement over time in pain-related quality of life
measures in the mitoxantrone plus hydrocortisone group. This trend was more
apparent if the subset of subjects using analgesics at baseline.

Grade 3-5 clinical toxicities occurring in 2 5% of subjects in the mitoxantrone plus
hydrocortisone group were pain (10%) and sterility (6%). The distribution and
frequency of Grade 1-2 clinical toxicities were comparable in the two groups except
for cardiac function anomalies that were noted in 16% of subjects in the
mitoxantrone plus hydrocortisone group compared to 1% of subjects in the
hydrocortisone group. Grade 3-5 laboratory toxicities that occurred in 2 5% of
subjects in the mitoxantrone plus hydrocortisone group consisted of lymphopenia,
neutropenia, leukopenia, increased alkaline phosphatase, hyperglycemia, and

anemia.

F.1.c Phase II Trials in HRPC

Evidence of palliative response was also seen in. numerous Phase I and II trials
conducted in the U.S.-and other countries investigating the role of mitoxantrone in
HRPC. Overall, pain improvement was noted in 20 to 50% of patients receiving
mitoxantrone every three weeks, once a week, or by continuous IV infusion, at
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cumulative monthly doses ranging from 8 to 20 mg/m?. These treatments were
well tolerated, with myelosuppression being the predominant. albeit easily

manageable, adverse event.

In conclusion, these results indicate that mitoxantrone provides clinical benefit to
patients with HRPC for whom no approved alternative chemotherapy currently
exists.

F.2 PROPOSED POST-MARKETING STUDIES

At present, Immunex does not intend to conduct Phase IV studies of mitoxantrone
in subjects with advanced prostate cancer. While the clinical benefit of
mitoxantrone plus prednisone for pain palliation in patients with HRPC was clearly
demonstrated in study CCI-NOV 22, there are several ongoing investigator-initiated
studies evaluating other doses and schedules of mitoxantrone alone or in
combination with other cytotoxic drugs in patients with recurrent or newly
diagnosed advanced prostate cancer. These studies aim at optimizing drug
administration on the basis of the intended goal, e.g., pain palliation, tumor
cytoreduction, or prevention of disease recurrence. A pharmacoeconomic study is
now underway to evaluate the cost-benefit of the treatment of HRPC with
mitoxantrone in a subset of patients enrolled on study CCI-NOV 22.
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Office of Orphan Products Development(Hr-35)
Food and Drug Administration 5600 Fishers Lane
Rockville, MD 20857

August 21, 1996

Immunex Corporation

Attention: Mr. Mark W. Gauthier
Senior Manager, Regulatory Affairs
51 University Street

Seattle, WA 98101

Dear Mr. Gauthier:

Reference is made to your orphan drug application of April 3, 1996 submitted pursuant to
section 526 of the Federal Food, Drug, and Cosmetic Act for the designation of
Novantrone® (mitoxantrone), as an orphan drug (application #96-966). We also refer to
your amendment dated July 8, 1996.

We have completed the review of this application, as amended, and have determined that
mitoxantrone qualifies for orphan designation for the treatment of hormone refractory
prostate cancer. Please note that it is mitoxantrone and not its formulation that has
received orphan designation.

Prior to marketing approval, sponsors of designated orphan products are requested to
submit written notification to this Office of their intention to exercise orphan drug
exclusivity if they are the first sponsor to obtain such approval for the drug. This
notification will assist FDA in assuring that approval for the marketing of the same drug
is not granted to another firm for the statutory period of exclusivity. Also please be
advised that if mitoxantrone were approved for an indication broader than the orphan
designation, your product might not be entitled to exclusive marketing rights pursuant to
Section 527 of the FFDCA. Therefore, prior to final marketing approval, sponsors of
designated orphan products are requested to compare the designated orphan indication with
the proposed marketing indication and to submit additional data to amend their orphan
designation prior to marketing ,a’f)proval if warranted.

In addition, please inform this office annually as to the status of the development program,
and at such time as a marketing application is submitted to the FDA for the use of
mitoxantrone as designated. If you need further assistance in the development of your
product for marketing, please feel free to contact Dr. C. Carnot Evans at (301) 827-0987.



Please refer to this letter as official notification of designation and congratulations on
obtaining your orphan drug designation.

Sincerely yours, :

Thtrgno 8/4?“‘“

Marlene E. Haffner, M.D., M.P.H.
Rear Admiral, United States Public Health Service
Director, Office of Orphan Products Development
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Attn: Mark Gauthier

L Jd

Dear Sir/Madam: -

We acknowledge receipt of your supplemental application for the following:

Name of Drug:

NDA Number:

Novantrone(mitoxantrone for injection concentrate)

19-297

Supplement Number:S-014

Date of Supplement: ¥ay 10, 1996

Date of Receipt:

May 13, 1996

All communications concerning this NDA should be addressed as follows:

FORM_ FDA 3217e (4/92)

Center for Drug Evaluation and Research, HFD-150
Attention: Document Control Room —4Rieg0

5600 Fishers Lane

Rockville, MD 20857
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Chief, Project Management Staff

Division of Oncology and Pulmonary
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Request for Information: 6/24/96

NDA # 19-297, Supplement S-014
NOVANTRONERF® (Mitoxantrone for Injection Concentrate)
' Sponsor: Immunex Corporation

Information to be conveye1 to the sponsor: _
A. CCI-NOV22

Review of study CCI-NOV22 has raised questions regarding 1) palliative response evaluation,
and 2) determination of the duration of the response in the patients described below. Please
respond to the following requests and provide case report forms for each patient no later than the
week of July 8, 1996.

1. Please justify assignment of palliative response for the following patients:

Patient¥M« response was noted to occur from cycle 5 to 8, but PI scores were missing for cycles
4 and 6 on Listing 4.

Patient¥¥liit response was noted to occur from cycle 6 to 14, but PI scores were missing for
cycles 3, 5, 7, 9, and 12 on Listing 4.

Patientﬂ: withdrawn for unknown reason after cycle 5, but response is noted to occur in
"cycles" 6 through 9 (duration was 70 days).

" Patient«gij¥ last course given was cycle 5; patient withdrawn for toxicity at "cycle" 6, and last
follow-up date is "cycle" 7. Response is noted to occur in "cycles" 5 through 7 (duration was 77
days).

Patientd: completed treatment at cycle 11; follow-up 3 weeks later confirms response by PI
score. However, since this is the last available score, the response duration was 0 days.

Patient‘: refused treatment after cycle 3; follow-up 3 weeks later confirms response by PI
score. However, since this is the last available score, the response duration was 0 days.

Patient*response was noted to occur from cycle 5 to 15 using PI scores (Listing 4), ..
however, using Analgesic Scores, this patient would have progressed at cycle 3 (Listing 5)
without ever achieving a response. -

2. Please clarify the following discrepancies affecting calculation of the duration of
palliative response/time to progression:

Patient ‘ progresséd on predrnisone at cycle 6 (8/21/92, Listing 11) or at cycle 18 (11/26/93,




Listing 20); evidence of progression at cycle 12 using analgesic score.

Patient": patient is reported as not progressed on prednisone at cycle 11 (3/24/93, Listing 1)
or as progressed at cycle 11 (5/5/93, Listing 20).

Patient JM received 10 cycles of M+P; patient is reported to have progressed at cycle 18 dated
as 1/26/94 (Listing 7) or as 6/1/94 (Listing 20). .

~ Patientllfil received 12 cycles of M+P; patient is reported to have progressed at cycle 7 on
9/10/93 (Listing 11) or at cycle 12 on 12/23/93 (Listing 20). C

Patient“ received 9 cycles of M+P; withdrawn immediately (2/4/94) for surgical procedure
but patient is reported to have progressed at "cycle" 9 dated 10/31/94 (Listing 7). No PI scores
were given after cycle 9 to document progression. What was the nature of the surgery?

PatientWiflF reported to have progressed on prednisone at cycle 4 (5/18/94, Listing 20) or at
cycle 6 (6/29/94, Listing 7). Using PI scores, progression occurred at cycle 6, however, using
analgesic scores, progression occurred at cycle 5.

3. Please clarify the following additional discrepancies:

Patient@i. withdrawn from treatment due to myelosuppression (Table 25) or due to disease
progression (Listing 11)?

Patient* reported to have disease progression at cycle 6 (Listing 7) but PI score missing; how
was progression determined? ,

: Patient* received 7 cycles of M+P; 3 weeks later, patient is reported as not progressed
(Listing-hd) or progressed (Listing 20); response affects whether patient is censored for TTP.

Patient‘: received 8 cycles of M+P; 3 weeks later, patient is reported as not progressed
(Listing 7) or progressed (Listing 20); response affects whether patient is censored for TTP.

4. Please submit case report forms for the following patients treated on study CCI-NOV22
who were either withdrawn for toxicity or experienced cardiotoxicity:

Purpose Patient # -

Withdrawn for Toxicity

Cardiotoxicity




B. CALGB 9182 Trial

1. Please indicate the basis (e.g., physical exam, radiographic, PSA decrease by 75%, etc.) upon
which each partial response was assigned in the trial. Please provide the dates when
individual assessments were made if these are available. '

2. Please submit case report forms for the following patients treated on study 9182 who
were withdrawn for toxicity and for patient

Purpose Patient #

Withdrawn for Toxicity

Death due to sepsis

hie Aok, 2490

Jiube Beitz, MD ©  Date
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NDA #19-297
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PDA Approves New Use for Drug in Treating Prostate Cancer

FDA has approved a new useé for Novantrone (mitoxantrone
injection, as a chemotherapy for treatment of pain related to
advanced prostate cancer that has progressed despite hormone
therapy. Novantrone was approved within six months of its
submission as initial chemotherapy for patients with advanced
prostate cancer that has spread to bone. The following may be
used to respond to questions.

Prostate cancer is the secona leading cause of cancer deaths
in the United States. About 310,000 new cases are expected to be
diagnosed in 1996 and more than 40,000 of these will become
resistant to hormone therapy. Advanced prostate cancer is often
accompanied by intense pain as cancer cells multiply and spread
to the bone. Novantrone in combination with steroids has been
shown to reduce bone pain, and stabilize or reduce reliance on
analgesics. The application was one of the first submitted after
FDA announced its initiative to speed cancer drug approvals in -
1996.

In a randomized conprolled trial, Novantrone in combination
with steroilds significantly decreased pain in 38 percent of
patients, compared to 21 percent treated with steroids alone.

-Nora-




Page 2, New Drug Use for Treating Prostate Cancer
Patients.responding to Novantrone therapy experienced an average
of eightbmonths of pain relief compared to two months for
patiente on steroids alone. Thdre was no difference in survival
between the tWo treatments.

Adverse effects include neutropenia (decrease of white blood
cells) and the usual side effects associated with chemotherapy
such as nausea, vomiting and hair logs. Less frequently
occurring side effects include congestive heart failure,
tachycardia (rapid heartbeat), arrhythmias (irregular heart
beats), chest pain and decreases in heart function.

In September 1996, FDA’s Oncologic Drugs Advisory Committee
voted in favor of approval for Novantrone for this new
indication. Noﬁantrone wae first approved in the United States
in 1987 for the treatment of acute non-lymphocytic leukemia.

The drug ie marketed by Immunex Corporation, Seattle,

Washington.

r##
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November 11, 1996

Robert DeLap, M.D.

Director

Division of Oncology Drug Products

Center for Drug Evaluation and Research
Food and Drug Administration

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE® (mitoxantrone for injection concentrate)
NDA 19-297/7/S-014

Dear Dr. DelLap:

Enclosed 1s additional information pertaining to supplement S-014, submitted May 10,
1996 to NDA 19-297 for NOYANTRONE (mitoxantrone for injection concentrate). S-014
was submitted to request approval of 4 new indicativu fur the product.

Included in this amendment is a revised draft package insert to include information
pernaining to the new indicaton. The following changes, lisied by page number have
been made in response to a teleconference held on November 8, 1996 to discuss CDER
comments regarding the draft package insert submitted to SNDA 19-297 / S-014 on
May 10, 1996:

Page Two ]
All references to NOVANTRONE within the CLINICAL PHARMACOLOGY section
of the package insert have been changed to refer to the drug substance, mitoxantrone.

Page Four
Paragraph two, under has been changed to

Page Five

Within the palliative response analysis. two patients have been added as primary
responders, such that 29% of patients randomized to N + P were responders, with '
p = 0.011 (as included in our original draft package insert, May 10, 1996).

Explanation that the duration of response for these two patients is assigned a value of
zero was also added. :

The percentage of patients who achieved overall palliative response was changed to
38% of patients randomized to'N + P and the associated p-value was revised to 0.025.
Two patients have been added as primary responders as described above, these

. patients, by definition. also qualify as secondary responders.

\ YEARS
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FUTURE 51 Univarsity Straaf, Sastrie, Wachington 9R101-2935
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Dr. R. DeLap
November 11, 1996
Yage Two "~

Within paragraph three, the word @i has been added in front of the word SRR in
four places in order to specify that the numbers apply to all patients in the analyses for
time to progression.

Page Six
All information regarding the measure and analysis of quality of life has been removed.

Page Seven
Information pertaining to baseline performance status has been removed.

Page Nine
The wording for the additiona! indication has been modified to state:

Page Fourteen
Reference to children in the PRECAUTIONS section was changed to pediatric patients
for preater precision. , ‘

Page Seventeen
Under Adverse Reactions, a statement to denote that no non-hematologic adverse
events of Grade 3/4 were seen in > 5% of patients in the CCI-NOV 22 Tnal was added.

A table entitled, ) _
has been added as per your request based on the 4-month safety update
for the trail (page 10-11 of the September 9, 1996 submission).

Page Ninetcen

Information regarding use of NOVANTRONE, in combination with other
antineoplastic agents, being associated with the development of acute leukermia has been
relocated to appear directly under the heading of Hematologic adverse events, as this
cvent is possibly associated with NOVANTRONE treatment in general and is not
specifically related to the hormone-refractory prostatc cancer indication.

Page Twenty

The wording for the hematologic adverse reactions in patients with hormone-refractory
prostate cancer has been revised to indicate that the Grade 4 neutropenia observed in
thcse patients was rclated to the dose escalation required in one trial.

All previous FDA recommendations have been incorporated; changes made by
Immunex Corporation and agreed upon during the teleconference held on November 8,

1996 have been indicated by underline or strikethrough, as appropriate.
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Dr. R. DeLap
November 11, 1996
Page Thre

Please contact me at (206) 389-4066 if yous have questions concerning the enclosed
information.
Sincerely,

Marle 0. lyasee

Mark W. Gauthier
Senior Regulatory Affairs Manager

cc: Nancy Kercher
File 31100, 31543

TAMAam
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Robert DeLap, M.D.

Director

Division of Oncology Drug Products

Center for Drug Evaluation and Research

Food and Drug Administration .
1451 Rockville Pike - 2nd Floor (HFD-150) -
Rockville, MD 20852-1448

NOVANTRONE?®, mitoxantrone for injection concentrate
NDA 19-297/5-014 _
Amendment #012 to unapproved supplement

NOVO 4'1996] |
n

Dear Dr. DeLap:

Please refer to your facsimile dated September 27, 1996 which provided comments from the
pharmacokinetics (pK) and pharmacology/toxicology reviewers on the Novantrone package insert.
On October 23, 1996, we informally provided copies of a number of literature articles for review to
support changes we made to the CLINICAL PHARMACOLOGY section in response to the 9/27/96
facsimile. On October 24, we sent by facsimile a draft of the revised CLINICAL
PHARMACOLOGY section for review. In the present submission, we offer our formal response to
the comments in the 9/27/96 facsimile, supporting literature articles, and a copy of the annotated
CLINICAL PHARMACOLOGY section of the package insert with references listed. The response,
revised pK section (also on diskette in Word Perfect 6.0) and references are provided in Clinical,
Pharmacokinetic and Archival section jackets.

We are also taking this opportunity to formally submit 2 other pieces of information to supplement
(S-014) to NDA 19-297 which had been sent informally earlier. They are:

1. In response to a request from Dr. Koutsoukos we are providing, in Statistical and Archival section
jackets, copies of data diskettes containing the updated datasets from our 10/18/96 response. A
“desk copy” of the diskette was sent to Ms. Vaccari, Project Manager, on 10/23/96; and,

2. On 10/28/96, we sent via facsimile a copy of the final table for TTP for all patients in trial CCI-
NOV?22 in response to a request from Dr. Koutsoukos to Dr. Abbe Rubin received by telephone on
10/23/96. The enclosed table combines the answers included in our responses dated 10/11/96 and
10/18/96 to the FDA requests for additional information on TTP, and documents all changes from the
analysis provided in the original submission of S-014 (5/10/96). Copies of the table are included in
Clinical, Statistical and Archival section jackets.

For your information, we intend to incorporate all of the comments from the

pharmacology/toxicology reviewer as relayed in the 09/27/96 facsimile into the appropriate sections _-

of the package insert.

If you have any comments or questions regarding the contents of this submission, please contact me
at (206) 389-4066.

Sincerely,

Manke 13 Gaickine—

| ) 5 Mark W. Gauthier
Senior Regulatory Affairs Manager

'y
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October 11, 1996
Robert DeLap, M.D.
Director

Division of Oncolugy Drug Products
Ceater for Drug Evaluation and Research
Food and Drug Administration

1451 Rockville Pike - 20d Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE?®, mitoxantrone for injection concentrate
NDA 19-297/5-014
Amendment #010 to unapproved supplement

Dear Dr. DeLap:

Attached please find our response to the questions trom the Medical Reviewer provided in
your facsimile dated 10/9/96. The facsimile requested clarification of information provided
in our 10/4/96 submission, regarding TTP (time to progression) dates and status for

— patients in the CCI-NOV22 tnal.

Our response is provided in Attachment 1. We have chosen to address parts a, b and ¢ of

your question in a single narrative answer and table with a brief explanation for the change
{rom what was originally reported in supplement S-014 listings. Reasons for a change in

status, i.e., either censored or not censored. for the patients listed are also provided.

. If you have any comments or questions regarding the contents of this submission, piease
contact me at (206) 389-4066.

Sincerely,

M 1D, bt

Mark W. Gauthier
Senior Regulatory Affairs Manager

PN [ ]
L]
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o I DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE
OR AN ANTIBIOTIC DRUQ FOR HUMAN USE
(Title 21, Code of Federal Regulations, 314)

) . NOTE:'No agplication may be fled unless a completed appiication form has besn received (21 CFR Past 314)
NAME OF APPLICANT v DATE OF SUBMISSION

Immunex Corporation - 196.10.11

TELEFMONE NO. (iInciude Ares Cod.)

(206) 587-0430

ANTI
NUMBER (1 previously icsued)

\DDRESS (Number, Street, City, State and Zp Code)
51 University Street
Seattle, WA 98101

019-297 -

| DRUG PRODUCT

ESTABUSHED NAME (0.g., USFUSAN) [PROPRIETARY NAME (It ay)

Mitoxantrone for injection concentrate NOVANTRONE®

CODE NAME (i any} CHEMICAL NAME

N/A 1,4-dihydroxy-5, 8-b|s[{2-{(hydroxyethyl)ammo]ethyl]ammo]-

— 9,10-anthracenedione dihydrochloride
SAGE FORM ROUTE OF ADMINISTRATION STRENGTH(S)

.njection concentrate Intravenous Injection 10, 20, 25, 30mg

PROPOSED INDICATIONS FOR USE
NOVANTRONE in combination with cotricosteroids as initial chemotherapy for treatment of
patients with prostrate cancer, after failure of primary hormonal therapy.

gﬂ}%% m\;isgsné'cmau‘m %mm mmmﬂg;‘z.newonueonmm»m ONES (21 CFR Part
IND #

IND # ,

DMF . DMF

DMF ", DMF

DMF

INFORMATION ON APPLICATION
TYPE OF APPLICATION {Check one)

[X] THIS SUBMISSION 5 A FULL APPLICATION (21 CFR314.50 [ ] THIS SUBMISSION IS AN ABBREVIATED APPLICATION (ANDA)(21 CFR 314.55)

I ' IF AN ANDA, IDENTIFY THE APPROVED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Iwg OF DRUG . HOLDER OF APPFROVED APFUCATION

N | - "TYPE OF SUBMISSION (Check one)

" " f[J rresuesssion AN AMENDMENT TO A PENDING APPLICATION - (X supPLEMENTAL APPLICATION
D ORIGINAL APPLUICATION RESUBMISSION

SPECIAIC REGULATION(S) TO SUPPORT CHANGE OF APPLICATION (e.g.. Part 314.7000X2)V)] 21 CFR 314.70
PROPOSED MARKETING STATUS (Check ane)

l B ArPPUCATION FOR A PRESCRIPTION DRUG PRODUCT (RY D APPLICATION FOR AN GVER-THE-COUNTER PRODUCT (OTC) |

FORM FDA 356h (10/93) Page' 1.




CONTENTS OF APPLICATION

Th:s application contains the following items: (Check all that apply)

11ndex

2. Summary (21 CFR 314 50(c))

3. Chemistry, manutacturing, and control section (21 CFR 314.50 (d)(1 »

4. a. Samples (21 CFR 314.50 (e){1))(Submit only upon FDA's request)

b. Methods Validation Fackage (21 GFR 314.50(a{2)M)

c. Labeling (21.CFR 314.50(a}(2)®)

i. draft labefing (4 copies)

i. fina! printed labeling (12 copies)

5. Noniinical pharmacology and toxicology saction (21 CFR 314.50(d)(2)

6. Human phammacokinetics and bloavailability section(21 CFR 314.50(d)(3))

7. Microbiology section (21 CFR 314.50(d)(-4))-

8. Clinical data section (21 CFR 314.50(d)(S))

y. Safety update report (21 CFR 31450(d)(§)(w)(b)) A

10. Statistical section (21 CFR 314.50(d)(6))

. 11. Case report tabutations (21 CFR 314.50{)(1))

12. Case reports forms (21 CFR 314.50(f(1))

13. Patent information on any patent which claims the drug (21 U.S.C. 355 (b) or {(c))

14. A patent certification with respect to any patent which claims the drug (21 U.S.C. 355(b)(2) or (1)(2)(Aj) '

[ 15. OTHER (Specify)

|mexoupmmsappummwm tmmummmmwmmmammmm

wamings, precautions, or fm draft iabefing. | fo submit these safely updato as follows: (1) 4 months after
the inital letter &t other imes as DA. If this ication i
a‘mnr:m wbmsm 2‘10!10:::0 mwwd':,hcp :)d m'gnsmdby appli is approved,

1Goodmmwmh21 R 210 211

e e pluc'(‘lpz‘;mmmm‘ . reguiations In 21 CFR 202,

4. I?ma: dumg upﬂtzgomnm CFR 314.70 314 1, and 314.72

5. Requiations on 21 R:iuwama'lam

6. Local, state and environmental impact laws.

product untii the Drug

Hhsq;pﬁcuﬁonappiesbadmgpmauwFDAhasptoguud nd% ﬂ\owﬂmﬂedabmmragmnottommm

'NAME OF RESPONSIBLE OFFICIAL OR AGENT SIGNATURE OF RESPONSIBLE DATE '
Mark Gauthier W\QKA-_Q W 96.10.11

\DRFERR (firast, City, Strta, Zip Code) TELEPHONE NO. (inchude Area Code)
I University Street, Seattle, WA 98101 (206) 389-4066 :

(WARNING: A willfully false statement is a cnmlnal offense. U.S.C. Title 18, Sec. 1001 J)

FORM FDA 356h (10/93)

Page 2
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October 1, 1996

Robert DeLap, M.D.

Director

Division of Oncology Drug Products

Center for Drug Evaluation and Research
Food and Drug Administration

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE® (mitoxantrone for injection concentrate)
NDA 19-297 / S-014
-Amendment 008

Dear Dr. DeLap:

Enclosed is an amendment (Amendment 008) to supplement S-014, submitted May 10, 1996
to NDA 19-297 for NOVANTRONE (mitoxantrone for injection concentrate). S-014 was
submitted to request approval of a new indication for the product. Contained in this
amendment are responses to FDA questions communicated to Immunex via telephone by
Bob Barron, Ph.D., Chemistry Reviewer, on September 30, 1996.

In response to Dr. Barron’s request for identification of the level of confidentiality of
sections of the Abbreviated Environmental Assessment (AEA) (NDA 19-297 / S-014,
page 03/18/086 through 03/18/0150), the following sections of the AEA are classified
as releasable or confidential, as indicated:

Releasable Confidential
Section 1 Date Section 15 Confidential Appendices

Section 2 Name of Applicant

Section 3 Address

Section 4 Description of Proposed Action

Section 5 Identification of Chemical Substances

Section 5 Introduction of Substances into the
Environment

Section 7 through Section 11 not required

Section 12 List of Preparers -

Section 13 Certification

Section 14 References

Information contained in Section 4 Description of the Proposed Action is releasable,
with the exception of the projected five year production of Novantrone for total
domestic use (NDA 19-297 / S-014, page 03/18/088); this information is confidential.

v,
J FUTURE 51 yniversity Street, Seattle, Washington 98101-2936
FMEDICINE  206.587.0430, Fax 206.587.0606 www.immunex.com
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R. DeLap, M.D.
October 1, 1996 -
Page Two

In response to Dr. Barron’s request for a justification for submission of an Abbreviated
Environmental Assessment, attached (Attachment I) is a telephone contact report in
which Ms. Nancy Sager, Office of Pharmaceutical Science, states that this supplement
qualifies for an AEA. Attachment I also contains guidance for preparation of certain
sections of the AEA, provided by Ms. Sager.

As further justification for submission of an AEA, a letter granting mitoxantrone orphan
drug designation for the treatment of hormone refractory prostate cancer is attached
(Attachment IT).

Please contact me directly at (206) 389-4066 if you should have questions concerning
the information in this submission.

Sincerely,

Mark W. Gauthier
Senior Regulatory Affairs Manager

cc: Nancy Kercher
File 31100, 31543

TAMAtam
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September 6, 1996

Robert DeLap, M.D.

Director .
Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE?® (mitoxantrone for injection concentrate)
NDA 19-297 / S-014
Amendment 006

Dear Dr. DeLap:

Enclosed is an amendment (Amendment 006) to supplement S-014, submitted May 10,
1996 to NDA 19-297 for NOVANTRONE (mitoxantrone for injection concentrate). S-014
was submitted to request approval of a new indication for the product. The additional
indication being sought is: ,

“NOVANTRONE in combination with coritcosteroids is indicated as initial
chemotherapy for treatment of patients with prostate cancer, after failure of primary
hormonal therapy.”

Included in this amendment is the Four Month Safety Update Report (Item 9) for NDA
19-297/ S-014. The safety update report includes adverse events that occurred after
the filing of the sSNDA that were reported by subjects during off-study follow-up as
well as events that occurred prior to filing of the SNDA but were not reported to
Immunex until after the filing. Page number references made to the sNDA within this
document refer to NDA 19-297 / S-014, submitted on May 10, 1996.

If you should have any questions concerning the information in this submission, please
contact me directly at (206) 389-4066. ‘ '

Sincerely,

Ma1d, bamtae~_

Mark W. Gauthier
Senior Regulatory Affairs Manager

cc: File 31100, 31543
Nancy Kercher

51 University Street, Seattle, Washington 98101-2936
206.587.0430, Fax 206.587.0606 www.immunex.com
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Robert DeLap, M.D.

Director ,

Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration o
1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/S-014 : :
Amendment #005 to unapproved supplement

Dear Dr. DeLap:

Attached please find 3 copies of the slides we intend to present at the September 11, 1996
ODAC meeting. These are considered final, however, minor changes may be made in
format prior to the meeting. We are providing them for information and would appreciate
the opportunity to see a copy of the FDA slides prior to the meeting, if convenient.

Please note: the slides for the presentation include several analyses that have not previously

been submitted to the Agency. The analyses are directly derived from the database and can

be readily verified. Attachment 1 contains a table which summarizes the additional analyses
presented. The slides themselves appear after attachment 1.

If you have any comments or questions regarding the contents of this submission, please
contact me at (206) 389-4066.

Sincerely,

Manlerd @M‘Qd\

Mark W. Gauthier
Senior Regulatory Affairs Manager

FUTURE 51 University Street, Seattle, Washington 98101-2936
OF MEDICINE ~ 206.587.0430. Fax 206.587.0606 www.immunex.com
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August 1, 1996 ‘-

Robert DeLap, M.D.

Director

Division of Oncology Drug Products

Center for Drug Evaluation and Research
Food and Drug Administration

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE® (mitoxantrone for injection concentrate)
NDA 19-297/S-014
Amendment 003

Dear Dr. DeLap:

Enclosed are eleven copies of Immunex Corporation’s briefing package that has
been prepared for the Oncologic Drugs Advisory Committee (ODAC) meeting on
September 11, 1996. This package summarizes the data submitted to NDA 19-297,
Supplement 014 for treatment of patients with hormc..e refractory prostate cancer
(HRPC). Twenty copies of this document have also been provided to Ms. Jannette
O'Neill-Gonzalez of the FDA’s Advisors and Consultants Staff.

A total of 25 Immunex representatives and consultants will be present at the
September 11, 1996 ODAC meeting. The following individuals will be making
formal presentations to the committee: Ken Seamon, Ph.D. (Immunex), Ian
Tannock, M.D. (Princess Margaret Hospital) and Richard Ghalie, M.D.
(Immunex). A list of Immunex consultants who will be present at the meeting is
attached.

Please contact me at (206) 389-4066 if you have questions regarding this
information.

Sincerely,

e 13, by

Mark W. Gauthier :
Senior Regulatory Affairs Manager

cc: Nancy Kercher
File 31100, 31462

51 University Street, Seattle, Washington 98101-2936
206.587.0430, Fax 206.587.0606
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Robert DeLap, M.D. DUP A
Director

Division of Oncology Drug Products

Center for Drug Evaluation and Research

Food and Drug Administration

1451 Rockville Pike - 2nd Floor (HFD-150)

Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/5-014
Amendment to unapproved supplement

Dear Dr. DeLap: - 'NDA SUPRL AMERN

The attached submission is provided in response to questions received on supplement S- S El —Q | q’
014, submitted May 10, 1996 to NDA 19-297 for Novantrone (mitoxantrone for injection 4 A 7
concentrate). S-014 requested approval of a new indication for the product. The questions &

from the Medical Reviewer were received in a facsimile dated June 24, 1996. In addition,

the Statistical Reviewer provided questions by phone on June 25, 1996. One archival copy

and one reviewer copy (in appropriate jackets) are included. Diskettes, where requested,

containing data or text are included in both the archival and reviewer copies.

The original supplement included a dataset for the EORTC Quality of Life (QOL) Prostate
Module for trial CCI-NOV22. The data set for the prostate module consisted of 13
questions. The response to question 10 (parts A & B) was inadvertently omitted for all
subjects in the analyses, listings and diskette submitted with the supplement. Tables 14
through 17 (pages 08/02/067-078 of S-014 submitted May 10, 1996), Figure 20 (page
08/02/0117 of S-014), and Listing 19 (pages 08/04/047-092 of S-014) have been updated
to reflect addition of this data. Inclusion of the previously omitted data does not alter the
statistical or clinical comparisons for the QOL instrument. New Tables 15A through 17A
are included here as well. The analyses presented in new Tables 15A through 17A are
identical to those in Tables 15 through 17 except that subjects with values at baseline only
(without follow-up values) are excluded. This is provided for information.

The contents of the package include:

L. Response to Medical Reviewer’s questions from June 24, 1996 facsimile, including
case report forms;

2. Response to Statistical Reviewer’s questions provided by phone on June 25, 1996,
including diskettes with-SAS codes;

3. Update to CCI-NOV22 QOL Prostate Module - Questions 10A and 10B, includes
revised data listings and diskette as previously provided in Item 10, Statistical
Section. Copies of the revised listings are included in the Archival, Clinical (Item
8) and Statistical (Item 10) sections; diskettes provided in Item 10 only.

51 University Street, Seattle, Washington 98101-2936
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WordPerfect 6.0 versions of the draft package insert and CCI-NOV?22 Clinical Trial Report,
as requested by the Medical and Statistical Reviewers, respectively, will be provided under
separate cover within the next 7-10 days.

On or about September 10, 1996, Immuriex intends to submit the four month safety update
for the trials (CCI-NOV22 and - 9182) included in supplement S-014. Safety and
follow-up information collected after analysis database was locked will be included in this

update.

If you have any comments or questions regarding the contents of this submission, please
contact me at (206) 389-4066.

Sincerely,

D (ina

Mark W. Gauthier
Senior Regulatory Affairs Manager
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Robert DeLap, M.D.

Director

Division of Oncology Drug Products "
Center for Drug Evaluation and Research

Food and Drug Administration .

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/5-014
Amendment to unapproved supplement

Dear Dr. DeLap:

The information included in this submission is provided in response to requests
received regarding supplement S-014, submitted May 10, 1996 to NDA 19-297 for
Novantrone (mitoxantrone for injection concentrate). S-014 was submitted to provide
information sufficient for approval of an additional indication for the product.

Enclosed in this submission are three copies of a disk containing the WordPerfect 6.0
version of the draft package insert, as requested by the Medical Reviewer. One disk is
provided for the Medical Reviewer, one for the Consumer Safety Officer and one for
archival purposes. Please note that the structural formula diagram for the product (page 1)
as well as the Immunex logo (page 18) did not properly convert to the WordPerfect
format. The remainder of the document converted appropriately.

Also enclosed are three copies of a disk containing a WordPerfect 6.0 version of the
CCI-NOV22 Clinical Trial Report, as requested by the Statistical Reviewer on June 25,
1996. One disk is provided for the Statistical Reviewer and one for archival purposes.

If you should have any questions concerning the information provided, please contact
me directly at (206) 389-4066. :

Sincerely,

Mark W. Gauthier
Senior Regulatory Affairs Manager

cc: Nancy Kercher
File 31100, 31543

51 University Street, Seattle, Washington 98101-2336
206.587.0430, Fax 206.587.0606
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Robert DeLap, M.D.

Director

Division of Oncology Drug Products "
Center for Drug Evaluation and Research

Food and Drug Administration e

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/S-014
Amendment to unapproved supplement

Dear Dr. DeLap:

The information included in this submission is provided in response to requests
received regarding supplement S-014, submitted May 10, 1996 to NDA 19-297 for
Novantrone (mitoxantrone for injection concentrate). S-014 was submitted to provide
information sufficient for approval of an additional indication for the product.

Enclosed in this submission are three copies of a disk containing the WordPerfect 6.0
version of the draft package insert, as requested by the Medical Reviewer. One disk is
provided for the Medical Reviewer, one for the Consumer Safety Officer and one for
archival purposes. Please note that the structural formula diagram for the product (page 1)
as well as the Immunex logo (page 18) did not properly convert to the WordPerfect
format. The remainder of the document converted appropriately.

Also enclosed are three copies of a disk containing a WordPerfect 6.0 version of the
CCI-NOV22 Clinical Trial Report, as requested by the Statistical Reviewer on June 25,
1996. One disk is provided for the Statistical Reviewer and one for archival purposes.

If you should have any questions concerning the information provided, please contact
me directly at (206) 389-4066.

Sincerely,

M(ﬂ\m | Z?O—L\_‘@:ﬂ—\

Mark W. Gauthier
Senior Regulatory Affairs Manager

cc: Nancy Kercher
File 31100, 31543

51 University Street, Seattle, Washington 98101-2836
206.587.0430, Fax 206.587.0606
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May 10, 1996

Robert L. Justice, M.D.

Acting Director

Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration

Woodmont Office Building

1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE® mitoxantrone for injection concentrate
NDA 19-297/5-014
Efficacy supplement

Dear Dr. Justice:

Pursuant to 21 CFR 314.70, Immunex Corporation is submitting a supplemental application
to request approval of a new indication for the product, NOVANTRONE mitoxantrone
concentrate for injection. The additional indication being sought is:

“NOVANTRONE in combination with corticosteroids is indicated as initial chemotherapy
for treatment of patients with prostate cancer, after failure of primary hormonal therapy.”

Results are presented from a randomized phase III clinical trial (CCI-NOV?22) which
demonstrates that Novantrone provides a significant benefit for relief of pain in
symptomatic hormone resistant prostate cancer patients and suggests that overall quality of
life (QOL) also improves as a result of Novantrone treatment. Also included are results
from a second phase I trial | 9182) which confirm the activity of Novantrone in
Hormonal Resistant Prostate Cancer and the QOL improvement. Final clinical trial reports
for the pivotal study (CCI-NOV22) and the supportive study 9182), including all
data tabulations and listings, are located in Item 8, Volumes 2-4 and 5-7, respectively, and in
Item 10, Volumes 10-12 and 13-15, respectively. Please refer to the table of contents for a
detailed listing.

The safety update (Item 9) will be filed 4 months from the date of submission of this
supplement.

As discussed at the meeting between Immunex and the Agency on December 20, 1995, we
anticipate that the supplement will receive priority review status under the Prescription Drug
User Fee Act of 1992, because there is no currently approved chcmotherapy for palliative
treatment in this patient populatlon

Prostate cancer is a disease which is receiving much attention in the media of late. Rapid
approval of this new indication may be viewed by patients and the press as a positive result
of the “Reinventing the Regulation of Cancer Drugs...” initiative recently announced by the
FDA and President Clmton at least in spirit if not hterally. Therefore, we would appreciate

51 University Street, Seattle, Washington 98101-2336
206.587.0430, Fax 206.587.0606
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the opportunity to work closely with the Division to facilitate review of this submission and
to prepare for a September 1996 presentation to the Oncologic Drugs Advisory Committee,
should that be required. The goal of our collaboration being to accelerate availability of this
promising new treatment for patients with hormone resistant prostate cancer. Novantrone
has a proven safety record based on nine years of post marketing surveillance.

I will follow up by phone within two weeks to discuss how we can help to facilitate review
of this submission.

Electronic SAS datasets for the NOV22 and - 9182 studies as requested by the
Statistician are provided with this submission. Refer to Volume 17 for the key to the data
set documentation, diskettes provided and directory of files.

If you have any comments or questions regarding the contents of this submission, please
contact me at (206) 389-4066.

Sincerely,

Marle D, efea—

Mark W. Gauthier
~ Senior Regulatory Affairs Manager

MG:nm
File: 31100, 31543




